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Thesis Summary (approx.2000 Japanese Characters )

FEOHEFHE I v a v OKIEBALICHE, BRI T HEE O THEE L L ToBLRHEED F 722 5 KA R
AFENDBD, TORRERIRMTIZEBWT, FkEifTo 12 LT, BRHEDOD—FHTHAIMPD (magnetoplasma—
dynamic) AT A Z DOBAFMFIEDIERICHEE SN TE 72, KR TIE, KREBEBAEBIOBEN S HBIEFIEEI A CH
BB OMPD AT AXIZER L. KATAXX, @, / AVIREEE L OBIREEZ FEdE L, Zo
MICKERMEBELELCSED LT, L LT Lorentz HIC K VHEAZRAESES. Z OMREBFEBEICER L
T, BABADSHEELFE~O DB WEBRE, FHEM COERZEX LI ERANRRGERG & 2l &
BB REHANEAMLDO ETOERERBEL 2> TS, ZZTAIFEICEBWTE, HESI=2L—v 3 v DiF
I X DIl OME 2 AZGE L. HEESEREO R L VICHERBAES, BIORAT A X ERERORE S
FORFED VICHLERBERAGERICBET 2 MEORm W TR0 DITIE, BRPBELFEO#HE S — A %I L TORM
BRIFIROFMMNEE L7252 &5, AFZEICEBWTIE, BEOKEETT VERE, JETHZ LT, Hiic
B — A& LT BRI - BB S 2L —2 a VET AR L, FORYMEERIET L EHIC, AT
A H DOFRFHEE ORI~ o i ~ISH Lz,

B2RmIIBWTIE, BEY—AEN LICBRME - Ak I 2 L—2a v 0BT ARNRBPENS, ET LI,
AT AL FBRENO /NN 7T X< idhk, B, L TERLE2 00 CHE Y — Ao THEE SR,
HOBRHEWOBRGHEE2DZL1ICLY, BEMIIKEA LTS, #EY—RIL, EEZEFHR S —AET VE
HEARLL, BBy — AL TIAETHRHEBE LI, o, "V 7 7T X< bHEY—ADER (—AiW)
T, TZCTOMBRAHR, BIOZNOLREZHRHRZ2ONCEMNEGZDHRNEETHSD.

B3 EIZBWTIE, BBICBEAEER CHUSNZRENfE 52T, 77 A<l HEY —ADIHMNHEEK L
7o Ial—ya VETY, ERERLEOEBNLETLVOZYEEERFTL TS, AT, BRAFHELELTO
V—RAETAVOWAOFE, BIOKEBREMO T I AvE/CHBMHEEICEZDEBEEMFLTCVD, TD
FER, BEY—AOFEIZL VBB TA A VEEEMET L, O LD Hall /XT A —Z ZEIN S, Bk
HAM~OERETEZYETD 2L, E-BRBTIIMREORESAIIE > TERETNEL D Z LNz,
FV—RAETNEERTHI LT, THETERNZBBRMEAIUESID Z ERED o — AEESLEMH~
ORFERIZEALT, HEYIal—ray ECERIEASNLRES Y 2 FER L.

4 EITBWTUE, BIBRITCIBEORINEE 52 2BBAET LV EBE L EER#E I a2 —va s
1Tol, B ERSNEES 2278 3 ETOMBLHLET L L, bTNICERER L OERITREL
RHLOD, ZIZTHLEREOMAOOEAENMHIB I, MEBRAHENIES &, BB CILERSECRE
AT oA A 9710, S O P EEECRREE IR O S OMEI S ERIR T TR D 2 &, F I TOEBRIZE
(ZFEMBD S OBE T A HE 9 — 5T, BRIRIXEHA~OA 4 HBAH S Z 0N Rg Sz, £, BmEES
Tilk, EICBAMEBINCEDHBNDNT UV ATRED ZEDNRBRINTZ, TNHDZ &1L, BRITRRES L2
B [ OIS M T X 2 BB « BUERRY I 2L —3 a VIZE VD TELNEKETH S,

B 5 HEIZBWTIE, EFMPD 2T A X OBGREZIAIT 2 BB Gt 24T - 72, B — R XA FEFIF L7Z 100 kW
BOFEEHETIA T A Z BT, BBROPRSLRE S, BEBRTIRE S HEEMERES L OB RIS 5 % 5 I
DWTHFRI LTz, TOME, B 25 L HEEEETM EL, B<T2LEBHT T s o— X ICLDhHES
WD SH D0, MEHIHOVE ST 2 — VBT K DB, E IS E WA LB~ D B R E P N RA &
N5z l, FRBEBRTREZKRIRET S Z 1, BEORGEEORK FITIEBENL 20 RICEBT T ¢ =—
ZIZEDRHABREZEMSE D Z EARBIN, BROFFHIB T I2EELSDHLNE RoTz,

HeEICBOWTIE, DEERIETD L E IS, SBOMESN TR T2,

i« FSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTOHT 52, & L <ITFEIL 800 #5% 1R L T 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

A steady-state, self-field magnetiplasmadynamic (MPD) thruster is one of the prospective candidates
of future high—power electric propulsions. In development process of an actual MPD thruster, adequately
high thrust performance and an appropriate thermal design must be attained at the same time. This is
difficult and has not been completed yet. Hence in this thesis, utilization of numerical simulation is
attempted for acceleration of the development processes.

To assess thrust performance and thruster temperature accurately in numerical simulation, appropriate
evaluation of input electric power and wall heat flux are required, and these quantities are known to
be affected significantly by electrostatic sheaths in the electrode vicinities. Thus in this thesis, a
conventional simulation model of plasma flows in thrusters are extended to a coupled plasma flow and thermal
simulation model by incorporating phenomena relevant to electrostatic sheaths. In the model, a bulk plasma
region and wall regions are coupled through electrostatic sheath regions, which are presumed to have
infinitesimally small thicknesses

By the coupling, numerical simulations reproduced thrusts, discharge voltages, and wall heat loads
consistent with previous experiments for some operation conditions. Besides, more realistic flow fields,
discharge structures, and cathode temperature distributions, in which interactions between plasma flows
and walls are reflected, have been obtained

Additionally, simulations suggested some design guidelines for electrodes under sufficiently small
Joule heating. That is, a thin cathode is advantageous for thrust performance. A long cathode is
advantageous to lower requirements for cooling at its root. A low cathode root temperature does not

contribute to reduce cathode tip temperature.
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