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# 1-1 CubeSat (T S AUFEN AN FERE S 7o HEERE
Satellite Size Thruster Tipe Propellant  Thrust/mN Isp/s Ref
CanX-2 0.25 CGJ SF6 50 38 1ri8
Delfi-n3xt 0.1 CGJ N2 6 69 1920
CanX-4/5 158 CGJ SF6 30 45 2
POPSAT-HIP1 1 CGJ Ar 0.5 43 22
BRICSat-P 0.1 FEZEVIEE(Are)  Nickel 0.1 3000 =
Pegasus 0.3 ®EMIEPPT) PTFE 0.008 900 2425
FEEP Demo. 0.8 e (FEEP) Indium 0.22 3800 26
LISA Pathfinder(ImN) 0.6 e lonic liquid 0.7 800 %
LISA Pathfinder(0.1mN) 0.4 & lonic liquid 0.1 1400 2
Aero-Cube-8 IMPACT 0.2 ErEhne EMI-BF4 0.074 1700 2°
10000
BRICSat-P
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elr,\c;lP:Cf \0 FEEP Demo.
1000 \
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100 Delfi—ngxt CanX-4 /5
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10
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BRI S 2. Lo LHEERIOMEIL S > 7 EEEDOETZDH TS T2, PRGN /NS
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B) EEAINEHAHE R

AR HEERR X, B2 O THEEAIZMELL ) AV BT DDA T 22 Th 5.
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Tho. AT =% —b L TR J 0 £ 100 CREE S Thnghva s, HENE I3k
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INERHERERE D —>TH 5.

C) FEEINERT e

FRENNETIHERERR X, 7T XAk LT HEEANCH B S 2 0T TR LHED 2155 & O HitE D 2
FAZTHDH., AFATAZ, R—)VATAH, FEEP 2 I K> TXAlcd., A F AT A
2%, AF BT 503 R EEFERET 20 &) ZHEEOHEERIPEHISE DN H 5 .
B DDA AL PRTH Y, TREIA A D SN A HE OB LB T2 OB T &
T L7 OO TH S, FEEP [IHEEHR & L CHEKSRBEZMNWTEHY, mERHIZ LY ERA A4
RS UIEEES Z & THE 2155, $21000s 75 10000 s F2EE D@ EHE  TH 203, HEJNIX
I I,

D) EEREINE R HE A

ERINERIHEER L T T X~ (b LT HERE RN EBRES & Do T LHE I 2452 &0 ) it o 2
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T R AT AL LERHEER 2 AV, Bt & RO M OEIC L W FAEDL LIE7 7 XA~{b L
R Z B TR L CHED 2155, #EEAICIZT 7 a0 R EOFEERNSE L ONFEH SN D.
BT —J ATAXL, T—I BV Y- FOERBEREIEHLLETTTIX~ILL, Th
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TR 1T K BUBGE 6 & IV TATVY,  Mikro Elektronika #1800 THERMO K click % Jf VTR
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Gl & Z21T-

Tetk, V& FBARENC SV TZ 2L L. ZHUS LD, JEARIDZ v 7 BefeeMns 2B IR R & 7
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3-32 MU H—ax Xy L BEEBOMEAK Z R~ T % FRlE Arduino 5V BB Sz
5V A, BEERIZORN - AR EZ 1 LT Arduino DA B AZERE LT 5. EBEE L BT
NFFTZ 7 CHRE S TERY, % TERZICEERDOEMONTFT 77 FRERRNOHK TS, T
% & Arduino D ATJE AT Do TNV SV IEEBRIZ/ZR Y, JE TR SILD. Z OIS 5ms %
\Z, Arduino U INB/NLT R AR5V 30000 IV AR, IV O OPEN FFfijiZdH 5700
» Arduino NDO 7w 77 A TREL TR E, FEESNIREMNTELE /LT RI A4 3~D 5V H
INF7e7es.
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VEEEE Sms T L ICHETIN, T—HDER, M A —0ORAY Sms I —EEEIND.
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F—RESDH— Riz#x
NO ABBIEBRMG
v

NN TREENTEH

R INBRERRER]D>
BTE DI+ ——
T u s T —L R REE JL 7 OPENBES BMENLT Fu s T4,
Brkh BELT — & Z21DOD 3T
YE ICEE S
v 5 i
BiE7 74 7Fa J%i10-3 NIVT FF A 7RLED (WEFIZ FeBTI AN
DEEE RS i) (datalog. txt) IZFEEHAA
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%] 3-35Arduino 72 77 AD 70 —F ¥ — ~ FOMO B

ZO7m YT Lk Arduino THEE L 72BRIC, AROKH E OTNNENZEDH LD EIE LT,
IEFEL, 777 vary=xb—200 1AM 1s OsiniBEHIIL, 5EH, 10 A
I:[#] 2 Arduino & GRAPHTEC U5 — % 1 5/ — (model: GL840) Titékz L7=. akBRI1L 5 8, 10
JEZ 1 (a9 o5 L 7.

4 3-36 12#2 DRIEFEBROEUIGT —% D75 7 %559, LD ARD (% Arduino, Log (&m H—
EEWTSH. 7Y 7 L— M, Arduino 1E Sms, 2 —(X 50ms T 5. HEHH DKM 1L Arduino
NOFRIEECTH Y, #HEfEhIL Valvestate UIANDOHEALILZ V T 5D, Valvestate & 1EK 3-34 126 50E;
W% X 51T Arduino WOV TIREEZ /R L, 0 4337 CLOSE, 0.5 237317 OPEN OfF 5% 1%
S TW5H Z & %Rd. ValveVoltage 1% Arduino 7"H ) SN HEEAZ 2 H—TRHIIL TW 5. K%
BR Tl Arduino (Z 3000 ms D/ N7 OPEN 7’11 7' J haEXIALENE LT-.
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3-36 Arduino i 1F 225k oD B¢ (5 Jig FiE

ZDT T 75, Arduino OFFi L TWAHIERI L Y 2 T — Ok L TW AR DIZ ) BDEWI &
Do s., EORETNTHWDLIONERLIEZLONE 3-10 THDH., nld—F7rrr7vary=
FL—XOH NG E <R L ThoTz. BARTIEY, Arduino OEFIZ7 7o 7 v ary=x
L—%, ai—ORHO 111 f5& 78> Tn5. ZD7% Arduino OFREIE 1.11 fFIS4H1E L CREAMR
BT 7.

# 3-10 Arduino & 7 H—DFEFR L CTW A L, ZOT oS

Fehrs T E R ARD 0 — 2 /7 —/ARD
" 2317 B B e e ] 3.00s 3.30s 1.10
sin 3 5 J& H] 4.49s 5.00s 1.11
o 7SV 7 B PARIR 3.00s 3.35s 1.12
sin J 10 J& 1 9.01s 10.00s 1.11

P, WNEFERITEE OERE RV, MOEFESOMAMEDLETHY, 22 OERE HHIZ
T2 ENTERV. ZORDEFRILEITITHEA R TLRPMLETH L. iAMEZ BT 572012,

3-37 Y& FERBR R ORI, MR CIZAR PO BICH LT — 7 TREE SN ARICKE
INTHEY, BIOEHENEZBDLRNE ) IR E 2> TWD. Eio, KREH I A 7 EJR
PN OFT X TOERITHE 3 EBHICL > ThEINL TV D.
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324 HETHEERBROFIR

% TSRO FIEZ K 3-11 1R T. ERANCER RO KL EZZG| & L%, EREGT 5.
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73 A T SRR bh
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3-38 PP 7 — S U DR+

325 BT — X EirFE
VI 7N D R E TOWTHDIREEL BT 272010, W TRBRRICH AT 2RE LEFE A IHE L.
77 A 71X Panasonic 1E#T 2 # )L A (model : DMC-GH4H) % H\ 7=, 1 A 7 OFMEK & 5% & D
R+
3-39 [T T. AR EITRUEEHE ERIEE D EE SN TV AIARBOWRIZAR Va2 L2, %
DEZHATHEEZY v 7T =T TEXOITTHELE. EE~7 L XE A, Bhilt—
R 4K (3840%2160) DY A X, k7 L—2AbL— b 30p, tkH=IE MP4 TER TITo7-.
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X 3-39 {RifREC 7 A T OIELIX & 3RiE 715

DAV BB T — #1X 30 fps CHEIRIZHEIL7Z. TOEIEX 3-40 Db k1, Nvr 4
MZ XYW &R TR WIS BN T - & 0 B END. ZOEBT — X OfffTIcidA—7 Y
—ATHDHEBIUEEY 7 |, Image] Z V7=, Image] # HW\TZ L—RFr— VA LT-L D%
X 3-41 1T T. 2O 7 L—R T — /AL SR G A B & A E b L7k O A X 3-42 12
Y. CAEALOBROBMEIL 8bit D 128 & L, Z ORBIMENEEIFIROREIC TS THDH 2 &%, Hig
ZILRLCHECHR L., BEIZH LU IV RAEL LI ICh A TNELZHEL, ~fHbsh
B OB O IV B2 L U CREOIEmOERZRE L. ZOKRFEK 3-43 1ITRT.
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X 3-40 Wi O EE 2 8) 0 H L 72 iR o —145) X 3-41 f{gF —& D7 L— A7 — Ak,

File Edit Font Results
[Area [Mean [Min [Max [Angle [Length
1 1745 0877 O 255 -1.081 1744294

X 3-42 “fEfL Sz X 3-43 kK O 5 S JE

3.2.6 FEBREMH

FEBUT 1 AIATY, BRI 15 CCRRE DR CHEBRA Efi L7z, ER AT A—FD—2i%
IV OKEFIEMTHD. ZHICKVEH I KOENREDY, HKiHOKE S X DR
RGBT HILENTESD. b ) — DXL N D D KRR O AL ZEE Lz, S4B & e
X DMNCH D NVT 2 UT5A, Kb LIz KEKBERALENICHHET 5 O T, fafiZAKIEI
BE L7 RITITZRTE, WA E U, 207®, WRIRDSEEMICEIZE TE 5. SHICZ 0% T
REROFE R DL ECOWRMIR L OZEEZRET 272010, HEICEE Lz 1G BT H ERA1T
STc. BERANTA—FEF Db DEFR 3-12 TR
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4 EBRER
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SALE—/ 2 inay £ 252 2/ (kg/Pass)
3E-08
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IHNHDOENS, FREIDNTFSICEWER TlXa v 27 X U ANRE—EREICR DL 0D, E
FDNE W Tl a v 7 X ARNNEL o TNWD Z ERbnd. Sl 0KRL=ICHT D
AU TR RIIKEET 4 T 4 T EITOTE LD RS ENEN, DT 4 T 4 TR,

Ceupe (Pyc) = (6.65log P, + 1.81) X 10~° kg/Pa s 3)
Cvc-nozzie(Poe) = (1.301log P,. + 3.03) X 10~° kg/Pa - s 4
Cvc—exit(Poe) = (7.441log P, + 2.10) X 107 kg/Pa - s (5)

LV ABE LN

4.1.2 HHREREE

HETDRIE ZAT o T2 fE R, 7 ANRIES EHESI ORI OB A R Tz, —fkiic, 7 ZVERTDES
& HE DBIFRIZ,

F = P.AC; (6)

ETRDM, FTNIREIRRe (LA JVAE) &, BHESEZ AW ENREINTNS. Lol
DD IR Z - 7o RFEBRIZIBWTIE, ReD3 K 100 FEEE O i @\ 7= HR(6)70> 6 O T4
U5, Ar— MEMEICBE L TIE, SRS D EEEN LA LEERENEZ, HEAREIZBEL T
I XERefEIRIC BV CHGRIE L 0 B2 10 %K T L, 2ol PEREE DR F 25 & 2 LTohE
WINSL 72D LW IIERE RN S 5. AR OEBRICBWTHIE SN, 7 XVHIE & HED OBItR
ZM 4-4 \RT. KD DNLEY, ) ZVERNIK L TOHENDIZEFIZ L WO R E o7z,
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16
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421 FEHBPERR

W% TSR 2ERT — X O MEREEZ X 4-5, X 4-6 [T, M5 Z/RT LB OHIEE 2 fil &
2o TS, 3.5 B OMMEEHONHL TR BNETOBRMTHS. EFLIEERIZNY T—
MDA, Valve State 25 0 205 1 IZH] Y > TWDON0 5. 2, K 3-34 1275 L 72 Arduino
DO7a 77 ANIZEIT S Valve State DIETHAH. Z D7 7 TN TWARITSVT KT A4 NC
V ZFIIMLCWA DT, IV O OPEN %87 5. IV BBV 2B, KALENOJE 15 OfE (VPS)
EHER Y 7 JEDIEE (TPS) DONih ER VR 2%, DF D, KULEBIIZK D ER S AR EE
Sl EZOND. ZORBEOVERNL IV © OPEN FiiZ 300 ms (ZRE SN TWEEEEDOT —4 T,
BT 5 300 ms (58 3-10 (/- L72 & I Arduino (B OFT N3 D O CIEMEIZIL 333 ms
#%) IZIVIX CLOSE £ 721, Valve State DEH 0 72> TW5H., Z OBEMICIE TPS DIEH L H T
NoTNDN, ZIUTKALEBNA~DOKEFF D7 T o v 2 78I L D, BIRRKERKOTRADIER
B NIIET A e, ZOIETI AR RE S TENED LIzt ZEx 6hb. 22 TOET
FONEEFHE-0.04 G 727z,

REICHZBET L, SOH2RED I LOEFRIREOARIE FEEN LRI TR TND Z &R
N5, ZHUIAEBRCTHWE THEOMEICL2bDTHL B2 N5, HOZE T, &1
BOEMIGIINRINC DN > TEBY, EBRIFHINLAThH o722 Eonh, EEOBEANMH 2 - KK
WCESHINTIDEIRFEFZRLILEEBZADND. D 4 FOREIZIIHE THIE CRE 28T
72N ZAUTK ORI X D2 5EE T iR E OIK T IE, BVYREERDN/PINT L&, UL OBRRN &
DREZICLE D EFITHRHTETCWRNEEB X HND. EEE, HTHIZ 10mg DKRNZIE LTSS
DIEEFENIHI 24T T, AR THWZRAEEHOBKE 110 /K L0 /&<, BREmiccbiaer

WZEAMEb o728 LTH 02 °CRRE LOVEED 72N 2 L EBRIER &R 2B DD,
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o, BONENBIR AR, ENREILICELDLOEK 4-7 (TRT.
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ZDOEIBENOEF SN ERSLICTROXTHREAZBE B L. 2 2T, JEMEITE R OHEE
EREMEDORBRENG, MH&ETH 100 ms RICEENT D EL, TIhoEMETOT—% % Hn
Lo 3T A B ERL TS, EBRIT EOFEHFiEE M, & LT,

Lom(D)
Mape. = % (7)
N dc?t/c Ve M o+ Cor P = {Prc(+1) — Pyc(D3IVyc Mu,o tCo P 8
m(i) = RTye H,0 tubelve = RTye At tube Pvc () (8)
LEITAH.

72120, NIET—Z RO, Py lIKALEET), Vil IXACEIATE, My,ol3KO0F&, AtiZ7—
BTV T V=, Copel X FIRD L Z T B A% TRT.
Z 2 CRALENDJEJITRE SN 2 2H DH DT,

Pyci(D) + Py (D)

. ©

Pvc(i) =

ELTWS., ZOEXNLELNDIEDBN 2 m/s I[ZEH L.
BEBRTOT =X 2 4-1 1 RT. BEITFERTOEHHEEFRT.
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R B0 &t ARER TER
F 4-1 K TES SRR R
EHEERE EEE 2 oK RAEET  SEE hE
EBENo. G . .
/ms /mg m/°C H.RE/ C  S/kPa /(mg/s)

#1 uG 50 59 16.21 19.83 0.61 1.07
#2 uG 50 59 15.69 18.42 0.32 0.40
#3 uG 50 59 15.30 16.64 0.21 0.23
#4 uG 100 117 16.74 18.60 0.37 0.51
#5 uG 100 117 17.01 20.56 0.27 0.32
#6 uG 100 118 13.97 21.50 0.57 0.96
#7 uG 200 236 15.52 19.70 0.61 1.06
#8 uG 200 236 15.44 15.55 0.57 0.97
#9 uG 200 235 15.46 16.99 0.38 0.53
#10 uG 200 235 17.03 20.51 0.37 0.54
#11 uG 200 235 17.06 20.89 0.36 0.49
#12 uG 300 354 15.25 16.33 0.51 0.82
#13 uG 300 353 13.64 14.49 0.34 0.48
#14 uG 300 354 14.62 14.54 0.37 0.50
#15 uG 300 354 11.98 15.25 0.51 0.82
#16 uG 300 352 13.04 22.19 0.28 0.33
#17 uG 500 588 1341 17.82 0.56 0.92
#18 1G 50 59 22.06 21.79 0.62 1.09
#19 1G 50 59 22.13 20.80 0.53 0.86
#20 1G 100 118 22.11 20.85 0.65 1.16
#21 1G 200 235 22.13 21.67 0.61 1.06
#22 1G 200 235 22.16 20.74 0.60 1.04
#23 1G 300 352 22.05 21.06 0.62 1.07
#24 1G 300 352 22.28 20.14 0.47 0.73
#25 1G 500 587 22.06 20.60 0.39 0.54
#26 1G 500 587 21.97 19.77 0.58 1.00
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