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1 — Timeline and objectives

Three main objectives in:

Science : Earth observation (EO), Solar physics

Technology demonstration : Instruments miniaturization for solar physics,
Instruments validation & satellites constellation validation for Earth
observations, UV sensors technology, Validation of an inertial measurements
unit, Validation of the Totem electronic board, Validation of the SPINO
radio-amateur payload, Validation of a Li-FI system, ...

Education & outreach : Satellite development, Payload development, Software
development, Training material




2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat

Mode 1: 264 Hz Mode 2: 325 Hz
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altitude[m]

110 000
107 500
105 000
102 500
100 000
97 500
95000
92500
90 000
87 500
85000
82500
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77 500
75000
72500
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67 500
65000
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57 500
55000
52500
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47 500
45000
42500
40000
37 500
35000

2 — Inspire-Sat

altitude vs. time
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2 — Inspire-Sat
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2 — Inspire-Sat

Main LATMOS/OVSQ facilities for INSPIRE-SAT 7

270 m? of ISOS, ISO7 and ISOS clean rooms, equipped with permanent temperature and hygrometry
monitoring, daily particles counting measurements. Several tools to facilitate the integration phases are
available: space electrical components storage and packing, 3D and 2D mechanical metrology, clean
soldering and gluing stations, trinocular visual inspection etc.

A 40 kN shaker installed under an ISOS5 laminar flux. This equipment is used for all prototypes

mechanical validation as well as qualification and acceptance tests. Classical quasi-static, sine and random
vibrations are achieved using this equipment.

A 3 m? thermal and optical vacuum chamber, installed in an ISO8 clean room. This chamber is able
to simulate the Martian environment (regulated pressure steps between 5 and 20 mbar under CO2

atmosphere), as well as nominal space thermal vacuum environment below 10-5 mbar. Instruments up to
600x600x1600mm (50kg, 100W) fit into this chamber, also equipped with a cryogenic decontamination

finger, a 300 amu mass spectrometer and a high spectral resolution McPherson type 225 monochromator
allowing optical calibration within the 30-1200 nm range.
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2 — Inspire-Sat




2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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2 — Inspire-Sat
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Observatoire de Versaille:

10H11 UTC

en-Yvelines

11H31 UTC

2 — Inspire-Sat

25 October 2022
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2 — Inspire-Sat

$olar Eclipse at Guyancourt - October 25, 2022 - CALVAL Iqspire-SA‘!’
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2 — Inspire-Sat
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2 — Inspire-Sat




3 — Launch & commissioning phase

O Launch with Transporter 7 — 15 April 2023
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3 — Launch & commissioning phase

- N AN R W e
\“\\.\\ RN AN k\ AN
\\\\\ \\\‘\\ ANIEL R ‘ (i
1) L i
- = “n

AN T AL SRR |

29



3 — Launch & commissioning phase
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Time {seconds)

3 — Launch & commissioning phase

0
Frequency (kHz)

10

20

30

40

o
E3
Power (dB)

Observation

#7421118

Tranymittec Fraquency

€3

Mode U TLM -
BPSKOKE AX.25

Active
437410 MHz
437.410 MHz
BPSK 9600

2023-04-17 08:51:20
2023-04-17 09:01:42

0120.0°
16.0*
©358.0°

18

Voltage

15.95
15.90

15.85

04/16 04/16 04/17
00:00 12:00 00:00 12:00

V Batt Input (V) — V Dist Input
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3 — Launch & commissioning phase

INSPIRE-SAT 7
N 58°30'44" Az
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3 — Launc
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h & commissioning phase

Panel Temperatures

15/04/2023 19:12

=t Panel Temperaure 5

15/04/2023 21:36

Panel Temperaure 6

16/04/2023 00:00
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3 — Launch & commissioning phase

TRXVU Temperatures
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3 — Launch & commissioning phase
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3 — Launch & commissioning phase
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3 — Launch & commissioning phase

5 to 12 May 2023 — Inspire-Sat 7

Panels Temperatures

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00

|0BC Temperature

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00

Antennas Temperatures

/‘,;“n.\.
A ;
\(t’

12:00 13:00 14:00 15:00 16:00 17:00 18:00
== TMTC SIDEA == TMTC SIDEB == |IONO SIDEA == |ONO SIDE B

4 [
Vo )
{

19:00 20:00 21:00 22:00 23:00 00:00 01:00

01:00 02:00 03:00 04:00 05:00 06:00

Max
41.2
28.0
38.8
35.5
48.9
52.0

07:00 08:00 09:00 10:00

02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00

o
i

02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00

Mean
-2.43
-2.39
-0.713
-1.60
-5.83
0.247

10:00

10:00




3 — Launch & commissioning phase

IMTQ Temperatures

-10
04/13 0415 04177 04019

w= COil X == Coil Y w= Coil Z ==

04/21 04/23 04/25 04/27 04/29 05/01 05/03 05/05

TRXVURX Temperatures

0413 0415 04017 04119 04/21 04/23 04/25 04/27 04/29 05/01 05/03 05/05

== Power amplifier RX

05/07

05/08

05/09

IOBC Temperature

os5m

04/15 0417 04/19 04/21 04/23 04/25 04/27 04/280 05/01

Antennas Temperatures

osm 0413 0415 04177 0419 04/21 04/23 04/25 04/27

we= TMTCSIDEA == TMTCSIDEB == IONO SIDEA == IONO SIDEB

04/28  05/01

05/03

05/03

05/05

05/05

05/07

05/07

05/09

05/09

o5/Mm

osm
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- 218

Total TC

4 — Current status

Number of tc received by SAT7

- 219

Bad TC

SOURCES SAT7

NUMBER OF TM FROM SAT?7

416939

|

LATMOS-to-Amsat

== | ATMOS-HERMES

ACRI-ST
EU1IXX
Anonymous

FAKMJ CS UPEC

* FAKLK

Value
13747
12110
6622
5796
2101
692
13

Percent
33%
29%
16%
14%

5%
2%
(074




4 — Current status

INSPIRE-SAT 7

se

e (- E £ B 6D

Mode U TLM - BPSK9k6 AX.25 Total Observations: 882

Mode V/U - FM Transceiver - SPINO
O ——
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ERS_NTC+

4 — Current status

AT 4 with theoricel o S_ERS_NTC+SIGMA®T*4 with theorical calibration

MA*T~4 with theorical calibration S_ERS_NTC+SIGM;

IGMA*T"4 with theorical calibration
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4 — Current status

4 ERS

88 INSPIRE SAT 7 / SCIENCE - SAT 7

S_ERS_NTC+SIGMA*T"4 with theorical calib

W/m

Wim?
W/m?
Wim?

1500 W/m?

0 W/m
w/m
wim?
16:25 16:30
S_ERS+SIGMA*T*4 with Cannelle's calibration
00 Wfm?
50 W/m?
1500
1250 W/m
1000 W/m'
750 W/m?
500 W/m?

250 W/m?

250 W/




O TSIS & DEVINS

4 — Current status

43



@

4 — Current status
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3 — Launch & commissioning phase

O IMU — Before & after detumbling (Bdot algortihm

Panel Photodiodes
600

500
400
300
200

100

\
0

19/04 07:12 19/04 07:40 19/04 08:09 19/04 08:38 19/04 09:07 19/04 09:36 19/04 10:04

—e—Photodiode2  —a—Photodiode3 —+—Photodiode 4 Photodiode5 —+—Photodiode6 ——Photodiode 1



4 — Current status
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4 IONO

4 — Current

status
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s 1200KmM
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4 — Current status

E1409877
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Conclusions

Our main scientific goal is:
- To observe essential climate variables with a constellation of small satellites.

The INSPIRE goals are:
- To initiate a Space Program, and to teach courses related to Space.
- To have Laboratory facilities for hardware development and specialized personnel for
teaching.
- To have facilities for building and testing CubeSat/small Instruments.
- To have ground stations for satellite operations.

Our positions are:
- To Design for simplicity and robustness:
— Assume designs will fail and then prove they will work.
— Design the satellite for easy assembly and disassembly.
— Have respectable margins, robust safe modes, few deployables, graceful
performance. degradation, and frequent preventative satellite resets.
- To Build an experienced team—it matters:
— A successful team has veteran member(s) and frequent informal peer reviews
(discussions) with proven subject matter experts.

Importance to implement one of our ground station (ELSA or HERMES) in La Réunion.
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Conclusions




