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ELF’s Charm ( Electron-emitting Film for Spacecraft Charging Mitigation) ., B L C ELF & I
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ISO11227 & L CHIE S N7z, SHEEIL 5 FE% O RE LI TRIDHE 22525 OB TIEIZ >\ C
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x1 RBREHLGLSVICERBRER

Impact | Impact velocity | Ejectamass
Test No. surface [kmsec] [mg]
13-060 Front 499 424
13-063 Front 5.1% 228
13-081 Front 5.00 387
13-108 Front 5.03 237
13-08% Front 5.06 222
13-096 Rear 5.1 16.0
13-105 Rear 4.93 201
(1) EEEZ (No.11-180) (2) #4 &> &2 (No.13-108)

K2 Y4y brrATL—FEDERESH

u FHEEHEZAWV-NEOMEZTED-ODEHERIELEE DRFE

201342 H, e v THEHT = U ¥ BRI M B T/RRENMER Ui, EORERA LT EHE
WICE W Z L DRBOENZ ANREIL, ZEOBEEN T, 20X 5 ITHIERIZESET 20l 2+
S R{K% NEO(Near Earth Object) & FFA T 5, HiER E 21385 D NEO i ZSE N &M > TR Y |
BFEHEPR DO —R & NEO HZE7Z LHE SN TN D, ZOX I RFHNLOFHBUTK L, NFIE T8
iy & THOEEEEORE 2D THDH A, BUEEEEE L THRA RFEEPAHF SN TEY , &
T ARLX ORI HRCHEMERR OIUF T 72 ERDH T B D, ABFSE CTIEFHE A NEO ~ & @iz S,
NEO DO#LEZEE X5 HFIEIZEH L, H2EaI1#EOEBEZ(L A 60T 2 FIEIZ O W TRHRE L
7zo Z—%"> b % 300mmx300mmx200mm & L. Tedeschi O DHFIEZ BEIZHR Y 1 AGES) EFHHIEE
BEE2BR Lz, Z OB CrH e ®PH XX 3 IR TH#iPHCh 5, . MEKICH —7 v hET-
TEE) B A E AT ORFE O FF OB & CH| > 72 fE% B (Momentum enhancement) L EFK L., ZD B
ARELRD XD BRRAEOREIBITE L 725, T DX D RAHED b & BI% &Gt /G U 7o EE)




REFTAE T 2 [ 4 1 R T, O R AR RO T X5 & 5 Ao & i LT,
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FEREFHT L2 TETHD, 202944 H 13 HITIXT A7 + ANEER 3 U km £ TIHaA T 5 &
FPRTHD | EVEER, NEO OHIEREZECA LT, AR SARA S b 5 L 52
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o T2 B S — T H D,

—J5. PEEK X° PPS 72 & O A ¥AR AR 2 F\ 7= CFRP 1L, 4#(Z CFRTP(Carbon Fiber Reinforced
Thermoplastics) & FHEN TRBI STV 5, CFRTP X5tk D CFRP LR LTV ¥ A 7 MR R
HChD, ETMBHEMBIE ZBHED X D ICBFIAE TE LD TY Ny MRV M Eofifka R
RIBICHIR T, MR & OMIEE B0 R 2 BRI T X 2,

AAEFE, BILIAFSEEE Tl CFRTP Z AW IR Tl PRARBIA DM 21T o 7o, 2 ORHRITERL
DER L BVEE T L TV A 720 fiifE &R o &N D7 o T D, HEEMIT DR, H2A
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B KSAT-2 (BRIREXZ)

KSAT-2 |3 2 B K7 CRA%E S 7z 10em £ O/ Nl R T
Do A Iviasit, fFPENOTHIZ B E L2 RKKH
DKRAELKBITH 5, /N ERRE > % —Tlid STM, EM,
FM E7 I HOWTIRENERR, BAE 2B 2 94m L=, AilE
KSAT 757 — LD, /3 VRS O REBEES BN S
T2 LY IREBR AT T ORI RERBR N HE L e o T,
2014 4E 2 J1 28 HIC H2AIC X » TH B EiF b iz,

KSAT-2 #iREh 5 BR

B Uniform

Uniform(UNiversity International FORmation Mission) i Fnak (L
KFWHL &> TR Z D TV 5 50kg ki 2 Th 5, A
A Iy va ARIKER ED Wildfire #ET5ETHD
1. FE IR RE 2 & O R 2 B HOR D AME RS [ -
TW5, HERORER, 27 MIBBEOIFLE L L3 5E2X—2
E LTS, SFEIXFM BT VORI, B2 4 5
fii L7z, Uniform (% 2014 4E4TH EIF FPED ALOS-2 & OFEZE

DITEEINTND, Uniform D iRENHKER

B [FELLB 4E

RMERFH AT LHAERHLE R THBE LTS
50kg TR TH D, 3. 45T NFLEL LT v =7 1)
OHEERTHETH D, 3. 45 & HIT Store and Forward
kDT =2k, T EOMREES A T 1T & D HERBLI A
AAUIvvareét s, 35 TILRBILKELRE ST
HHHERZHEH T 203, A B TIIA A= DU BT

L1 O F 2 REF I AINLTZ SRV 2T LD BFS
MHBD—=2>THY | 5% SN DERA R RIHEIS S
ND, TDF, MBREZERIEIEM L, NAT AT LORESL
VD LT, SRR ITIRE RS, ERslbh, B eRine

FEHii L7z, F&E KL 3 SIREHER
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B Rising-2 (GRILXF)

Rising-2 (X 8 AL K5 CHil s S 4u7- 50kg 2 TH D |
Rising, Raiko (Zfi< HALKFD 3FH OHETH 5,
Rising [k A 77 A N (FHZEMTHRET LHE) OBLHIE
NIVFART MAATIZR D\ AL I yva s
IZLTW5, SHEEIIREZRR, 2901 7 L Bk, IR
HhakBR 2 90t L 7=, Rising-2 1% 2014 #4TH B FED
ALOS-2 & OFEFE Y ([T E LTV D,

B (FEKL 25 RISESAT (FRiLK=)

12 E LKL 25 RISESAT I3 ALK HL & e > THH
FHNED BTN S 50em o/ NENTHEETH D,
JeHEE R, FHESRFEN R v > a VR OBIRIZSM L
TW5, 72, BE. XM T L, N T —Sigs e

WCE-oTHRENTZI v a VBEBREEET D, Kb
K — Tl R RO R R & 22352 Fh L7,
F o, BRI OIREERER, BAE 2R & ek o3
— DEEZE BN I L7z,

B STARS-II (FNIX%E)

FINKFDBRFE L T DT W —EGEH 2R STARS-II DB
BilBR 2 R S EART AT U —TEM L7,
STARS-I [ ZHIHE T O 722 2/ MR CTH Y T — L0
BIEIC L0 7= 2 Zb SERBZ T 5, 2k
7T = AT LAEZFIH LT 7Y ORES AT LD
B EHIPE LTS, At o2 —I2T, 1EERER L
AR 2 FE 0 L 7=, POD 13& & 4y e BRI DO aE 23 i
WHEETH D720, HWHBCRFER I £ S 17z,
KSAT-2 & [AIBRIC 2014 422 H 28 HIZ H2AIZ K »THTH |
F o,
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B Teikyo-sat (FFIRKZE)

Teikyo-sat |75 RT3 L TV D FHHZE[M T o
B OBIZE 41T D 30kg MR CTh D, AEEIL EM
DENEZEAER & 7 7 F BB & FEh L 7o, RN &
BRI EWS I v a O #E L CoRE
THNEECTH D, ZNFE T ¥ —CTHREZEAR
e S U 7o R & BRSO RO RS T A L B
SH. R FREOH L S 2/ U7z, KSAT-2,
STARS-II & [FIERIZ 2014 -2 H 28 HIZ H2AIZ L~ T
e s,

B INVADER (ZEEEMKAZE)

SRR T & B RSN LR TR LT 5 10kg
#fii 5 INVADER OEE 23R 2 92 f L 7=, Z Offiid
ETINETHL B ONTfELITR R, 7T—
AF 4T L OHEEE I v a NIREL TS, 2
va v ORFHIZEEMRFZRHYE L, NAV AT A
DBIFITHF RN Y LTV 5, SEIIANR R T
L DREFED AT o 72y FOLRFOFAEN FITHK
BRICSM LTz, 201442 A 28 HIZ H2AIZ K-> THTH
EFeni,

B ORBIS (B#AXFER)

ORBIS [T EHHRFHIENHFE L TNDLT T v 7 HF—L
ZRFT DT O X HHBLHIEEE 2 #5435 50kg i &
T b, #51 8IEIDFERKE = T X MIIBW THAERR
HAREN, EEOBRBICE -T2, ZhE Tikbr L7
B LR NSRBI AR IS LT, BgR e —
RASZ & Hii- 9 s SR AT 2T s L o

TS, AFEIIIREER & 506 L7z,
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B EfEZES WMIEXF)

JBEES BB E X L L ROFAIC L - TH

FEMBED BTN D 5 BEFE B O HERE & I O

% A A vra & Lz 3U(10x10x30cm) O fif 2

Thb, XRFEERD | ISS ODXF D DS EY 2 —

LIS D E RIS % 729512 POD 12 S Tu

%o AL STM OIREEER 4 Efii L 7=, &5 DBR%E

TIE, T E CTUALRIZER, Rl A R D3R IA VPR

NTayzy NMIEMLTW5D, £z, 25 THEIES

AUHERE N HIIEBRS T O Sl b & 5, BiES 2R EER

O

B C#t& 50kg #hE2E

C 23 BH%E 3 % 50kg fhifr 2 O IREN SR, BT 25,

EMC #&Br, 7o 7 F ¥ —VllEEEM LT, ZOR
BRCIIATH LI 2E LR 2 L T BRBialiR
DFHEEFSEFICHEHRNPEINTEY, CHO A 3 —

Ze WU I S AT, MUAERE DGR ET D ) TN T D3I

DANTEBEEZRD, BEICRLMONREZLboTe, 2

DENERBRD ) UNT DR, FL—=2 7R EL

ToBRETAER b 512135 L TITK FETH 5, C %t 8 50kg 1R 1 EIRFNHER

B CE-SAT-1 (v / UEFHAE4)
CE-SAT-1 3% v / VEFHRASH B L ED T
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B Project Based Learning for Space Engineering International Course

In April 2013, Kyushu Institute of Technology (Kyutech) launched a new post-graduate curriculum, the
Space Engineering International Course (SEIC). The curriculum is either two years (Masters) or three years
(Doctor), and consists of research leading to a Master or Doctor degree, lectures on space engineering, project
based learning (PBL), and on-the-job training in space environment testing. SEIC is open to any student,
Japanese or non-Japanese, who registers as a full-time graduate student at the Graduate School of Engineering.

PBL is required for all SEIC students and is held annually, from October to March. This report concerns the
first SEIC PBL class, which was held from October 2013 to March 2014 under the supervision of Assistant
Professor John Polansky of the Laboratory of Spacecraft Environment Interaction Engineering. For the
2013-2014 year, a total of eighteen students enrolled in PBL. There were four Doctor students (one Japanese
and three non-Japanese) and fourteen Master students (eight Japanese and six non-Japanese). Each student
belonged to one of the following departments: Applied Science for Integrated System Engineering (thirteen
students), Electrical Engineering and Electronics (three students), or Mechanical and Control Engineering
(two students).

The objective of PBL is to provide a “learning by doing” class in which students solve an open-ended
real-world problem or challenge. PBL requires students to learn or create new content and skills while
employing critical thinking, collaboration, and communication. For this PBL class, the students were assigned
to generate novel small-satellite (<50 kg) mission ideas, critically analyse the mission ideas, and collaborate to
ultimately select one mission idea for a small-satellite conceptual design. The students then formed one main
team for project review and multiple sub-teams to technically design the satellite, assess the satellite business

model, and determine appropriate test, integration, launch, and operation requirements.

PBL students attending lecture PBL students and Prof. Polansky
The satellite mission idea selected as the PBL final project was a “Moon-sighting satellite”. The name chosen

for the satellite was “Otsukimi". The mission objective is to image capture the lunar phase each day at sunset,

which cannot be accomplished by ground-based equipment in the case of cloud cover, sand storms, or other
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visual interference. Therefore, the primary mission payload is a camera, and the attitude determination and
control system must point the camera (or cameras) at the Moon. Next, the image(s) will be readily transmitted
to a ground station and disseminated to users (especially those who require lunar month/phase observations).
The PBL students will submit the Otsukimi final design report and business model to the 3" MIC (Mission

Idea Contest), which is to be held in November 2014 in Kitakyushu.
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