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Abstract

Accurate solving of complex systems such as spacecraft is very costly and time consuming. By
building a surrogate model, the solution time and the cost can be reduced. The closer the surrogate
model is to the actual model, the more accurate the solution and the lower the error rate. High-
precision successor models are called metamodels. The basis of producing a high-precision meta-
model is to perform high-precision sensitivity analysis with a suitable method. Sensitivity analysis
can show the effect of input variables on output variables and produce a surrogate model by
eliminating ineffective input variables. Therefore, sensitivity analysis is highly valuable in solving
complex systems. The purpose of this article is to analyze the sensitivity of the multidisciplinary
design of a monopropellant liquid propulsion system by the Latin Hypercube Sampling method. In
this article, the topics related to the liquid monopropellant propulsion system are divided into six
parts: High pressure gas tank, liquid fuel tank, injector, decomposition chamber, catalytic bed and
nozzle. By determining the input and output variables of each subject, the results of sensitivity
analysis are displayed in two ways: the sensitivity of the input variables to the output and the two-
by-two correlation of the parameters with each other. In the results, as can be seen, the specific
impulse input variable, in the high-pressure gas tank and the liquid fuel tank, has no effect on the
output variables. In the injector, the number of grooves, groove angles and fuel tank pressure do
not have a significant effect on the output variables. In the decomposition chamber sensitivity
analysis diagram, the radius of the granule and for the catalyst bed, in addition to the radius of the
granule, the percentage of ammonia decomposition are also ineffective. Finally, the sensitivity
analysis for the nozzle shows that the ratio of specific heat has no effect on the output variables.
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Abstract

The ions in the space environment cause the surface and internal charging phenomenon in satellites.
The accumulated potential during the charging phenomenon can cause electrostatic discharge and
expose the satellite telecommunication components such as antennas and electronic circuits to
serious risk. The purpose of this paper is to investigate the possibility of electrostatic discharge on
satellite surfaces in low earth orbit (LEO) environment and to reduce this possibility in order to
reduce the risk of damage to satellite surfaces and telecommunication components. Therefore, First,
the surface charging phenomenon was simulated in an aluminum satellite in low earth orbit and
then in polar aurora by SPIS software and the possibility of damage to the antennas was
investigated. Then, multi-layer thermal insulation was applied to the system and its effects on the
charging phenomenon were investigated. Research has shown that adding MLI layers will increase
the risk of electrostatic discharge. Therefore, in the next steps, the effect of the grounding system
in reducing the risk was investigated. By connecting the layers to the ground in a proper way, the
possibility of discharge between the layers and the body and between the layers with each other is
minimized, which led to the achievement of an optimal system in terms of electrostatic aspects.


mailto:msafavi@aut.ac.ir
mailto:h.mesforoush@isrc.ac.ir
https://doi.org/10.22034/jssta.2022.324198.1086

9 0leale Zobw w oyl 1 Jodoxi g Lad b oS lw b (g5 Lwdusid
wY L e sbgle

F oL . . . L . . ..
MSMW“‘LSSMM"‘W‘@MGS‘\*@LNFQ"}’)'Q*

(oo 00y g3) M.farahani7@aut.ac.ir « ;.S ool Srio ol8isls >
Sedghi@aut.ac.ir « oS el cixio oKiils Y
msafavi@aut.ac.ir « .S el Sxis oKiils ¥

h.mesforoush@isrc.ac.ir <l | 5Lad oKings .§

oS>

Al root Judly 0587 oo o laale o Sl g e 5L eagay bl conw Lad Lz 40 09290 slaye
bl g lam sl asile o lsale Jlnlre glizl g oad SCibiuly 2SIl alss 555 carge wilgiiee 5)LS oy (b
Dol > Sty S0 45 g5y Jlaiol (s 2 lie ol 1 B a3 )3 (g0 b e 53 1y Sy 55
3 Cobs & ol S IS a3 5 Jlail gl 215 (sl lal 5 (LEO) oS i) |y o Lpons 53 o Jsals
U, b e Lz 55 (sogeiegll ojfgmle 1o (o 5)L5 oanay Tl jslae (ol (sl sl o Jsmle Gl plee (sl
LI b ¢ st cawy o o= 5T 0 o] Jlatis ] g (55l SPIS Jl38ls 5 ags a8 3 Il 10 s § o5
00,5 a8l as ol eols lis Slddod .ol gy 5, 689 0 QT Pl a4 Y sz Sl sl gile (0503
03 42 Juatl i T ctny STy 5 ol ol sl al38 1, Sty S0 ks g5d s Ble slamary
Slon 3 4 5 Y (o 55 gy el cnlin g, & (e & e JLail b sy S 8lS

A (Sbialy 2SI slamaiz ) shdinge piers 4 L Cand Cge g oo JBlas 4y SoaSy L lamalY

1 SLAS 33 1 oy
Journal.isrc.ac.ir

gl_»as sl2o o,

YY-YF amio ¥ o )los o0 Jlw
VFe) fyliweo g 5 ly

DOI:
10.22034/jssta.2022.324198.1086

S291e Az )b

VE/A/TE bl
VN YIVA 2oy

Soals sejly

als ¢ oxdans LS (Sl U
Wiy sl ol S iy il
ooy 4 Jlail

Alio ol 4 sbciwl ogxs
S Bae By (Sl hgisee
gy due> ¢ (G9Ro Lgda.a—o
g Las e oSl b Lg)'L»d.s.,.i:“
5 ofsple ol p ol S el
fY e Gl sbal
oo )5 g 5)9ld pole asliladgs
Silaw «©9d o)Lm.i} «©9d > ‘SJLAB

AF) YY-YP



mailto:m.farahani7@aut.ac.ir
mailto:msafavi@aut.ac.ir
mailto:h.mesforoush@isrc.ac.ir
https://doi.org/10.22034/jssta.2022.324198.1086

J})L-J 55}6—& ‘;,.LA-AA “53:'.1.4 5‘54'[40/)3

o)lgple sl zobaas 2 oas sl (Sl b &5 g5k (o et
—og—a> &1 (5 lae >lgi 0 0 leals Fola s Bl aisS
Sloul b,z i 5l cdg e 00 Wiz dgam yo el S
Tobw a5 lols oplplo .l 5 b iy ol lassgs oo
adsg e il fily o2 5 009 i SO 3l e o)lgale
s Yo glos Llod a4y alies o) Lol .ocils algss 5924
ad, 5 4 olge a8 oo LSis Sglae lakad lolgale |y 5
S 4 olge i 50 Ogles g e wglas oS Lilagl e
A ales Soliwlg wSl adss 48y jludine Jumily B

i TY a5l slagle olsale Lol gl 5l (S
les Sllugi (oyme )0 Dad 4y ojlsale Sy aSyl 4 azxgi L
oylsale o Sles Jolas oloul gl p bgle (pl jam w)ls I3
g a¥ a2l s 4 degle ool gobaw p ool 6902
b oe g ol s 4 o 6 5t )bl og Ll )b
slb@le )l aY 5 A% G Jewily S Gl 0e2s
Uil o pgite 2 Soilils 25U 4155 385 Sl 3
ol el Wl oo STbialy SSUl S 098 oo gelans g9 Gt
L i oS3 5 el s o sale it slo i &
Soe Vb oud b ool sbul IV sgs o i g lapys]
obsS 9 598 Sl So S Slagsls 65185 w05 hS
Sy S Dl e o, Sles o ST slx) cels g 098 o0 Do
@) @lad e plad Cosl (S 9)l50 (B j0 (S g 00l

33l sl
VAV )l oo Do o oylsabe sla ol e (V) IS5 o
D9 oo oddlive (S 4y 4z g3 b Canl 00l (gaspains (V44
V6050 ST u_iha.J «Soliwlg pSl adss Lol Jole aw a5
g Lojlsale o> 5 1, NSl o ier NS 03m 590 s
sl ol olaws ol ol Ho slazils bl Sag 2SI 6l
b Jelse (gole ooz sl Sy «Slianly Sl 4l 51 G4

7 Polar Orbit

8 Electrostatic Discharge (ESD)
9 Multi-Layer Insulation (MLI)
10 Single-Event Upset (SEU)
11 Total lonizing Dose (TID)

doddo—)

Loy 23 25 (o0 58 Lomdly Jagmme )3 (Ol 51 ey 0)l90be 50
&5 ok b S e slags 9 Lo xSl Sl aS” el e
Lol gz ae S5 Il o bl cconl oads JSis @glaie
iz ol bilagygn 9,55 5 5 lanzxe (ol ) 0)ls0le &5 >
odsey (nl 4 9B on s (S L e 4y i o]
Holge loudly slagygn y ogdle 05 o0 aiiS Y (xbass 5L
Ol 0 5 Taagill slagys Sl 5 Tlagyg pSUlgisd wiile (5,500
4 (S i 558 IV w550 w438l oo L
935 S sl iy ;0 0l 5 o)lsale ansain 5 Zola iz
bl sl iz 51 V] 0l oo oz (5500 5k S0
Lol 555 o0 518 (2B s (59, s (oSl sl il
Los 5l (& b JLolml p odle (ile ol jo
T by 5o ol s 3OS 3985 byl 3ol 4 ablys oo

Iv] wss

B Ol sl 4l 4l podle ol p b o
551 g lmdy slagyy J&z IV o)ls (Ko 559,50
asle galaie yolas calizes g o aS sl Jale g0 oyl
I¥] il 38,86 gy0 5 (omas 5,0 Gl 5 slas ol 5
Gl a0 3,ls 4T adt i slod S 4 axgi boylgale jo
(St oo o8 ol )| L & Saal e sl 51 (S 0
5 oasy 985 JLatol 3,05, )3 e 5 il slaais S
Olsre arcul 565 (2l (B 0 5 Sk PP B o
3l Ao 655 slegs d92g Jds 4 Sial e Hlae (Jlie

)18 518 (b b ez b3 )0 (2l ple

U6)|M L5>‘936,éa.3).> c)|5.¢bLo C?““‘“’J"wl"é"“ugb )Lf
ailgs o 0u olowl odas Joadly e oo g Llim 00 v
Jie lp D] oS slaw) U1 b el b 5 0 s 503l o
5L gl bg plisals g plias glajl iz g a8 o &

Lol 395 o iyl T Bl o ygy S o lgle oas

1 Surface charging

2 Photoelectrons

3 Secondary electrons

4 Internal charging

5 Geostationary Orbit (GEO)

6 Low Earth Orbit iLEOi

Y¥ [YF+) uL»...wo) 9 ).ub ©9S e)l.o.:u P99 JL»J— @L»aﬁ t5l‘°°)'.’)l5 9 é)sw ‘95.1.2 Mu.»aﬁgé



@Y diz )y slagrle 5 oylpale gyl p1 5T 31 Jodons 5 Las oo 5T b 5 jlssencd

s |y calizes slaitio bizshw » 5L oy 51 [A]
sl p s el 0> U gl iy o5 b g 00503
5o eauay diwe yo aslansls  Soliul mSU bl 4 oo
3318 92y 63 slagiagy o o8 gL L jlase o
LS el bl [a] ol 5" g 295
s ol S ey 5 4555 5 5 (55 o o
@ Ll asles S anlis 9 ojlwas MUSCAT  NASCAP
Pl ;o o8 el Lyl o 5,08 Jlas o 5 s oSl o
VSIS g o e b 3a 5 4l asolgale 99,9 Hloj 4
Silods lioe &y g0 a0 e ylidlKom o [V ] Tgganl o [V -]
a1 09,0 pl2 10 5 o gl I L las ol calises o)lgale g0
iR 5O Hezred Bogeanl ilos STy o 1) 5,0 00y
Sl g ools plonil g 5lusans Jl3dla 5 cen basgs 55 VY] Koo
€989 Joixl g (crazd Jouilly lie e slo 2l
C.aL..a L =L‘>9) La R 005.03 —r ‘) &.JL._MJb)..S.” 4...1.79
P33 @l 4 plws lp i gbaiegh Sl Jool>
(e e o ol g5 wa & gl SPIS l58ls 5
Soal b (alse plgie 4 odgnS clo g aoe sla Sy

RGNV PESPVEI SN SO P

39S EWIL Hlae 55 55l eny (o) 2 callie Gl Sl Bua
odgay p 5l ol caalsl o el b)) Bl slay jsax
350 05l9ale Jao (o] 51 o lg3 o Ltz 4 5L
S 0 0)lsale (gilwancd zull ¢ g Dl oo g i ool
Ol (orhad 385 4y 99,9 Cl> j0 5 (ole o o o5 eli)l L
lol prw 4 Y B> Sl slgle w@alsl [0 0sd o
SIS kit &y ol o JL s b g o

ol 48,5 & jg0  Slelal (Soliwlg mSUl adss Hlas

3 Imhof

ool > onl 58y Jolo (n i shol S8 (lgs oo il nle ol
Sl S i s iy el Sl 2 155
DS 45 ol o Dlax @ oo lsale 1y g9 jloms (slalins
e 4000 13 U con S ek a | oyl o ,Slee ol
b onl gall g J5S jshite 4 laely 4 lsiws (Jdo

Lol (§5950 (6 ]

140

o [ |
60 ESRY

PRVCNCN iy Py = RV
2

ESD SEU  TID  Misc
[F] olgale ol y5 &85 Mo (Govaiws N JSi

Sl alS ©)98 9 5)Ls alis Vb Coeal 4y 2295 L
ploil o) ol 5o (goaste (slajtags Soyel 4 b ol 5l (2L
30 5l odee Al g0 a4 el o | Lo egh cpl el ous
L 0,5 gl o eyl b sl o 5Ll 5 Saaline; e
P g 039 pYb Saplie) sl y0 5L Jlas aSiyl 4z g5
3ol slasd i S oo j1 3 Jlas ol jo Slplie sloolsale
(8] Jo ais Sealine; e 4 bgs o oo plosl Sliios
g (e 0oy yo 1) (3lmand il Sen 5 35
g ool glocdls @glss ol 4o aS ool slewil SPIS |l58l 5
J5le s 93 5 [F] )8 09,8 et ol 00t )y B
19 0,l9mle (g5 —war 5 51, NASCAP 4 SPIS o508
@l 5 00,5 eoliiul By S 5l zg,5 5 ByanS (b Ll 0
Lyl [V] o 86Ssg95 ailonges aylie ;K0S Ll Loy
b ) b 0955 5 b Ll b )3 e Sslinly 25Ul
a5 5By o ol 5 A fase (8 Sl ol
Ly g 08,8 6503l aadly &g 4y Sl g 2SI
30 01%0 5 (gl ewl ool 8 i 050 (gLl

1 Davis

4 Groundini 2 Galﬁani

Yo [YF+) QL».W-O) 9 ).ub ©9S O)Lo.:u P99 JL»J— @Las 6[.@.)).3)[5 9 6)9[33 ‘95.1.9 Muaaﬁgé



J})L-J 55}6—0 ‘;,.LA-AA “5321.4 5‘54'[@/)3

+ INV) =1le(V)=[h(V) +1se (V) + Isi (V) (1)
Iss (V) + IpH (V)

i (V) sl glogs sl gy e (V) (g ataly o
5 2 gl lagys iU b2 e (V) sl slagyss b=
3 eoli asgile sloyg 2SI Sy Isi (V) adsl sl 2SI
lon (V) 57 iS5k lapss s sz ls (V) sl sl
balgy (nl 0 V) sg—abe wi s Loy pSUIssd (L >
03y pb lagl > pled g Sl Lowsdly 0 s s Joily
wazg b dapl,z nl 3l S e e Joily Gl 5l (o
Dl 1 oS yio el (Sas 6, he arl g aoo Lyl
Qg oyl J13 Jolw b ) piaew a5 Sy (IS b o
e b Lel ol Jao bl (IN) (Al 0L > 5 g 5L
OSoe ol 51 SG 8 i Az )0 g Sl Ll 0
Jo5 ()15 B JS e 3 5 a0 w2 Jolas onl o]
DT sg slul 6526 Gl o)bg

Refl
Incident electrons eleche

electrons Solar
photons
Secondary and \
backscattered ! Photo-
electrons ‘. emitted
electrons
Surface
charging
Internal Insulating dielectric material
charging
ft “Ground

[1¥]e fgalo oorbans 55L5 51 yigo sl ¥ S

3 09250 lagyg YU s (55,5 Jds 4 Sinliae e

5 1,15 5153 (s 5,15 (2 yme 53 (Hlsi b 51 Gk ]
5ok g jl32 00 wiz B4l cnl 5o gobass Sl (50 &5 g0
D3l Gy sl T s sl ST 68 gl Ll o g i e
97y Sz b g ad walys sbul ol » (VL Jeuily
il az 0 00 YL s aygly jlaw a5 gm0 o Ll ol
OR855 18 Ol (o8 33 b U 4y 09,5 5o po il
%9 Sl wle 925 (55l logm B ) o)l
Al SUjlas wilgs co 4l (pl jo odas 5L oauay ases

3 Inclination

®

b 5L oay oy 0 ile-Y

o Loy 53 B (5551 b (ployg 2SIl gt oS el oo
sz 5l Loy 2SI 6330 ST 5 395 g0 (ol 5L sl
5)d S iSUles (55,0 & 355 b Bl F A (—at e
oy arallie (pl o af Slasl 5l s ,S asalgs slay! U5l
) £93 p 5l calal yo il oal wSla e 5L

Al aales ol jlaisl 4 sy

i sl 5 g S S Ll 4 LDy Lo
o ol sl plnea b ol 5o Ghte g ot slagyg Slas
S oo (Sl s |y () g oo Lol Larzee 35 0)l5ale
S ay (xhw b iz g Ly e 0 25 > Lo lsale
JE Lomdly 3 35290 (e 9 oo Slagyg Sy 0 JObsS
5 098I (i o5 alad, ST adls i Loy 6550
Gazg beas )18 K0S bopln |y 05g0ee Sode
OlsFsn oonl 09580 2 22 VAYY Togas 555 2 aSal
FOUMRSCISVRCHSUNIN VA o g WY IPYEL JEESONPL T IR
sl 5355 5LS 5 Tt sl (NeBVe) (59581 LS azes o
lpdagg iSIL St Jolss s 4 0)l9ale s (onl plo
S 5l o a8 (o0 i hie b Jole Sl e pae )
g oo Bigie 5L il g oo Jolas Sl 4
B PSRRI LI I SN PR A KO E FP VI LI O]
93 8Ly (s Jbolyen a0 jlsale ¢ ol 4 o)
0,5 Sy Do 4 Ladly (yle 50 «(5,0bh Jounlly & pyange
S o Sy it yS by 03 3l g ey (S S
O ol b o)ls g 4 a8 Slapl> G r2 oz S
5 el s oY) S5 V] o sales e bl g oo

3o (LS Ty (29,5 5 59955 slaplk >

Sode cdle b (ol 0l plsie 4 adsl slagyg 2SIl >
5 =55k g Sl e slagyg g oo 4185 L 5o
i Seadle 5)Lb malS slople ez plsie arlogys xSdlgisd
V) adayly, S8 i @l > a Sl iales

1390 g0 dalono

1 Kirchhoff's circuit law
2 Backscattered electrons

\i4 [YF+) QM) 9 ).ub ©9S O)Lo.:u P99 JL»J— @L»aﬁ ‘51.%)).3)[5 9 ‘5)9L'.3 hps.l.c ML}.Laﬁgé



@Y diz )y slagrle 5 oylpale gyl p1 5T 31 Jodons 5 Las oo 5T b 5 jlssencd

alie Hlogei b (3luads Lawg onel Cawd 4 (g 55 oo
Iy a5 jeblen .l 0uls duolio (6] a0 40 9z g0
Jes a8 3l 3525 Jl3gei 95 (Jle (552 (e 35 o0 000
MBawae b 5 gan e ojlail )5 3g2 50 Sail DS
el oo 1 oy (0] gz ye 0yl oS a4 ol Jgd

2Bl Glebl as Jo e slags sl

a2 5oy 153l (s kel jgliin & o0liiusl 3590 Jko ¥ S
[al

[6] ECSS o jlaitiw! b @sllao <l o y5as 30 @lyd Sig ) Joao

4.00E02 2.00E05 V oy Sl
2.75E04 1.20E06 Y 09,5
2.00E02 6.00E05 Vo
2.80E04 1.30E06 Yos

5 Carbon fiber

6 Solar cell cover glass

7 ECSS

oS £, L e o b 5,8 oy 8 el ple V]
pealed (il 1) (orlad 340 ) 99,9 Ll d Sl o5Y

&QT“‘:’M} )‘M ) )‘ﬁ'ﬁ)s W}l{u&‘ -y

B Lol G%es 5 s e it @S anb lp
O ol 53 gl cnl 5o ojlsale aSl 4 az i b peid S
3 Ll olgioon i) oo ol 455,55 Sal
i 018 I8 sy 2 9550 5 |y Saal (e sl sla S
Gy Sl ool ools Hlad (F) JSK& 0 colaiwl 9,50 0,lsale
ool o 42,5 L5 ) e VVEXYIFEXVIPE olasl L Ly Lisd
5T o g e 11D Caelis g yie ¥ ki b slopls oyl g0
Lk e M Jsb 5 pe) Shd b was 4 Jate slalsinl
VI ExE/Eexe N0 olal 4 (sous 95 al,l g0 i od .alonds
S jo ol ol lias e85 cham il I 18 aiy By g0y
5 A% om a2l g cwl Ldl b Somm 5 S
oy Eleasls a5 el Lioms slonsdly odims L s b

Lyvfl Digd oo ploel pz> (ol

gobw onl iz &5 Sunlizme s paiz s Loylad o
"ok g Mol 3l 3l o lgale diny o9y el Dglie 2
sl Tl b S5, 5l was a4 Jeate oyl ool ool JuSiis
D92 900508 e 5l gn o5 slaal)l 5 TS 5l slo pl
RIS NP 1) ROWPRV Y K OX PV SPERy N INPPI PO
5 el 5 o0 Laadly Lamee 3,5 o, lsmbe iy soled o
e bl 098 oo gy lHle 5 bawgs Sl gesS (L5
aobosl slas s luliel o o oy bl 5 [0] a2 e 3l
ol 5o leodly b (sl Shg ol ond a8 3 Jlai )0 Y |

Sl oo ooy Hlas (V) Jeaz jo cl>

NPley lawgs olgale calitee slaion JLolas il
Sholi sty jloges ((F) S5 50wl odd (S0l

1 Black kapton
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Abstract

The this article the characteristics of the hollow cathode plasma particles in the spt-100 hall effect
thruster have been investigated by two-dimensional particle-in-cell simulation. One of the main
and important components of the hall thruster is hollow cathode which plays two important tasks:
one part of the electrons that come from the cathode used for anode propellant ionization, and the
other part plays an important role of neutralizing the ion beam coming out of the thruster. Therefore,
the study of the hollow cathode characteristic is importance. Krypton is used as fuel in this system.
Potential changes, density of electrons, ions and temperature of particles have been studied
throughout the simulation area. The results show that corresponding to the electrons, the ion density
also decreases from the maximum value in the cathode ionization region exponentially through
outer chamber. Also, analyzing normalized radius regard to electron density shows that the cathode
effective area in which the radius electron temperature reaches maximum value is located about
1.5mm from the center line of the hallow cathode.
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Abstract

This research is going to present design of a LEO Constellation for Navigation service with
minimum number of Satellites. The goal is to achieve Dilution Of Precision (DOP) less than 6.
This Requirement is going to be achieved using predefined launch vehicles limitation on orbit
which is 500 km in circular orbit altitude and 55 degrees for orbit inclination. Design has been done
based on Analyses resulting in Optimization for least number of Satellites in this orbit, to satisfy
all requirements for Navigation Performance and in conformance with the constraints related to
launch and orbit. Multiple analyses have been done resulted in Constellation with 324 satellites,
formed in 18 Orbits with 18 Satellites in each. This design shows the performance of 4.7 in DOP
for a User located in Tehran, however, the distribution of DOP over the target area shows that the
requirement has been passed through the whole region.
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Abstract

The filament winding process is one of the most important and widely used processes in the
manufacture of composite structures in order to achieve high strength and rigidity. In this process,
there are important parameters such as fiber tension, how the fibers are twisted, the effect of
layering, twisting angle, fiber twisting pattern of fibers, type of material suitable for twisting, etc.
, Which can play a significant role in this the strength of the processstructure. In this regard, the
twisting pattern has been less studied by researchers less than other parameters. In this research,
the effect of fiber twisting pattern on the hydrostatic pressure threshold of epoxy glass cylinder has
been investigated. For this purpose, first, glass/epoxy cylinders with 4 four different twisting
patterns were made with £ 54 arrangement and subjected to hydrostatic test with internal pressures
of 5-50 bar, where the amount of radial displacement in the middle of the cylinder was measured
experimentally. In the following, the amount of radial displacement of cylinders due to the internal
pressure was is also modeled using numerical analysis (Abaqus) and compared with experimental
results. In order to validate the experimental and numerical results, theoretical model was used and
the results were compared. All of the results obtained were in acceptable limits and showed that
the twist pattern having with finer texture has a higher compressive strength. Also, the simulation
results showed a good agreement with the experimental results.
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Abstract

The purpose of this research is to evaluate a ground test bed of an orbital transmission engine with
pre-evacuation of the engine's internal space. In the usual tests on the ground, the initial pressure
of the engine is atmospheric pressure. While during the orbital mission, the internal space of the
engine may be in the vacuum pressure. Therefore, to ensure the proper performance of internal
ballistics, it is necessary to test the performance by pre-evacuating its internal space. In this
research, first, the suitability of an exhaust diffuser for this type of test is investigated numerically.
Then, the unsteady numerical simulations have been done by applying the pressure-time profiles
of the engine as the boundary condition of the inlet pressure. Investigations show that the two
phenomena of flow being supersonic in the diffuser at very low engine pressures and the discharge
of the return flow to the vacuum chamber prevent the significant influence of environmental
conditions on the flow inside the nozzle. So, from the initial moment to the stable working of the
diffuser, the flow in the first half of the nozzle is in the supersonic state. Therefore, the internal
ballistics of the engine is evaluated independently of the conditions of the outside environment.
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Abstract

Star tracker is one of the most important devices used on satellites for attitude determination. Since
its output is discontinuous, it needs a complementary unit to cover its discontinuities. Using
gyroscope unit is the most suitable choice for aiding the star tracker. However, using these two
kinds of sensor simultaneously has some challenges. In other words, not only not only sensor biases
decrease the accuracy of attitude determination, but also the installation error has a significant
effect on the accuracy. In this paper, after presenting the important role of installation errors
between star tracker and gyroscope in the accuracy of attitude determination, an effective method
is proposed to determine the misalignment error between these two sensors which is only based on
their measurements, and the mathematical formulation is presented in detail. Finally, to validate
the performance of the proposed method, it is implemented to calculate the instantiation error of
an experimental dataset gathered in the Mount Pooladkaf, And the results are reported in the form
of graphs and tables.
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Abstract

One of the methods for improving thermal conductivity of epoxy adhesives is the incorporation of
conductive ceramic, metal or carbon fillers. As the main goal of this research is to improve the
thermal conductivity of epoxy resin and keep its electrical insulating property, the effect of
Alumina (AlI203) ceramic filler individually, and in combination with Boron Nitride (BN) ceramic
filler with high thermal conductivity and electrical resistivity is investigated. Scanning Electron
Microscopy (SEM) observations showed a proper dispersion and an acceptable connection between
fillers. The results of the thermal diffusivity measurements revealed that by incorporating
conductive ceramic fillers, either individually or in combination, regardless of the type of the
hardener, thermal diffusivity would increase due to the formation of thermal conductive networks.
Although, in hybrid system, because of bridging effect between particles, thermal diffusivity will
notably increase; therefore, using hybrid system of Alumina/BN along with long chain polyamine
curing agent is a suitable choice for the preparation of thermally conductive yet electrically
insulating epoxy adhesives in space industries. The results showed that the thermal conductivity of
hybrid system of Alumina/BN has raised to 1.7 (W/mK), which is about 0.4 (W/mK) for epoxy
system without filler. The most important achievement of this research is to achieve proper thermal
conductivity while keeping mechanical properties, dielectric constant, and lap shear strength of
Alumina/BN hybrid system within acceptable range of thermal conductive adhesive for space
applications.
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Abstract

Due to various and complex phenomena in hybrid dynamical systems, the control of these types of
systems has faced a challenge. Space systems also have hybrid dynamics due to different missions
and operational modes. Therefore, to deal with these systems, we must first familiarize ourselves
with the standard examples that have been studied before. Consequently, in the field of hybrid
control science, various examples have been reviewed and researched. In order to improve the
performance comparison of control methods or to check their comprehensiveness, some of these
examples are used as benchmark examples. Therefore, this article has been tried to collect
benchmark examples with different characteristics in the hybrid control field and compare them
with each other. It should be noted that benchmark examples were selected based on the number
of repetitions and recognition. Therefore, the performance of the developing controllers can be
examined on these examples and compared with the results of other controllers. As a result, the
researchers can choose their desired benchmark more accurate and efficient with the investigation
and design of the controller.
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Abstract

In This paper, a domestic regional and independent satellite navigation system, known as
"IRANSS" has been designed and analyzed to cover user needs in the Middle East Region. The
Space Segment of this constellation is composed of nine satellites in four orbits, in such a way three
satellites have been considered in one GEO orbit [1] and two satellites are considered in each of
three 1GSO orbits [2]. Two main Tracking and Control Ground Stations and twenty wide area
reference stations, assigned only for augmentation, form the Ground Segment. The focus of this
research is on space segment and specially design a navigation constellation and satellites’ system
design, and evaluation of the performance of the navigation system in combination with other
satellite-based navigation systems, since Augmentation Systems prepare correction signals for a
specific Navigation System by ground segment. STK is the main software used to design and
analyze the performance of the system by DOP as a reference for Ranging Errors based on
Constellation Geometry. All of design parameters are computed in a way to minimize GDOP with
four satellites. The parameters of navigation accuracy have been compared with other active GNSS
[3] constellations to evaluate error in the designed system. Analysis results express that the
geometric accuracy of the designed system is solely 16 meters in 95% of a day in all points of the
desired area and would be improved to 14 and 12.5 meters in the case of combination with BeiDou
and GPS, respectively.
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Lessons Learned and Achievements in Parsl Satellite Onboard
Software Development and Test

Fateme Salarkalejit, Parvin shavandi?, Alireza Omranian?,Oveys Kazemi®
Farzad Emami! Shahrokh jalilian?, Alireza khanit, Abolfazl Dayyani!, Mohammad
Sayanjalit

1. Satellite Research Institute.lranian Space Research Center,Tehran, Iran

Abstract

PARS1 Satellite is a Remote Sensing satellite with a 3-years mission. The main mission of this
satellite is imaging the earth by three cameras named MS, SWIR and TIR. PARS1 OnBoard
Software (OBSW) is developed as a performance platform, satellite components control, manage
their data, algorithm management included normal status control and event handling. OBSW is
more important than other satellite subsystems due to its complexity and different features. So, the
design, development and test of the PARSL1 satellite OBSW is a useful platform to gain valuable
experiences in the field of satellite onboard software which is very wide and complicated in its
field. Therefore, in this paper decided to present experiences which gained in this field, in the form
of summary of achievements and lessons learned. These experiences is gained from development
and test phase of the satellite and using of these experiences will be very useful and effective in
smoothing of test and development path in future projects of the Satellite Research Institute
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Abstract

In this paper, the structural optimization of a space capsule has been discussed by approximating a
thin-walled cylindrical shell with a certain length under the axial compression force and constant
lateral pressure. Design variables include the outer diameter and cylinder thickness. The purpose
of optimization is to minimize the mass and maximize the frequency of the first vibration shape
mode of the cylinder. The design constraints include the buckling load multiplier (buckling safety
factor) above 1.5 and Von Mises stress below 100 MPa. In this article, first, according to the
permissible limits of the design variables, a design of experiment (DOE) and then a sensitivity
analysis was carried out to check the sensitivity of the objective functions and constraints to the
design variables. After numerically solving the output values with the help of Ansys software and
preparing the response surface, the optimal design point has been identified with the help of the
two objectives optimization Genetic algorithm. Then, with the numerical simulation of the optimal
point, the accuracy of the values obtained from the response surface method was checked and their
accuracy was confirmed. The results show that at the selected design point, Von Mises stress
becomes less than its allowed value, i.e. 100 MPa, and also the buckling load factor is more than
twice its minimum allowed value. However, this point has the smallest distance from the origin
and the optimum point has been chosen as the knee point.
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