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Space Tech.

1-

Basic concept :-

a) Karman line (%291?[ '?25”)

b) Outer space treaty (a1 FdfR&T 2HAZIAT)
c) & Td YR

d) Launch Vehicle (GA™a& TeT)

e) BRISHo Ulafrht

f) 391G TA 33 ol

- Application (3q??I?T) -

a) Remote Sensing (JgR 2%
b) Comm.Sat. (@R 3UIB)
c) Weather sat. (A2HA 3UAB)
d) #laga 3UAE (Navigation)

e) 2 frea

- Concern (Issues) :-

a) 2f3Iee
b) gl
c) &R&m
d) garer
e) vRicA

f) Antrix

g) At At

- India and World :-

a) ISRO
b) Space Vision 2025
¢) International Cooperation

d) Space Diplomacy (Zdf2&T Be:d??lﬁr)
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%df281 Gtenfareht

B 22

2% a 2 100 fEific 3R ©F FIcUlers M BT BT % BEd & A QT A Gdfa
& gz Bat T | 3 R B A FA T, @ agdly far T B IR Fdlar B i
W fp&t avg, @1 gt bt ¥ gaRker R Aea Ee B Al B

U IR
?}}ﬂkpf !“ . ‘é"i}"‘
-
t;’-,xe‘”ﬁ’ 100 km
e 1 .
/" /, Eﬂn.-t{ﬁu H\‘"\

Outer Space Treaty (96T gaf2&r ZTHﬁHT)[mG?]:-

2 FeadS T FaRky oA & AW A A Jem a1 § B AgcAyYt faeg fora B |

1. 2afRaT T 3WRNaT At 3 4R 2PiZd Al UsTa & el & fae glem 2w |

2. gaReT B &t A AT A BF A U AT GeASVT B2 AT & | FaARST AT 3BT AT
et oz oW it 2wufer agt B |

3. af2&T I oAz AeE UsTla @1 gfefafer Aen smar B Sfea 5A A gaRer few @ fae
321 e 2 3 a1 Fwe 3w g fBEder B |

Orbit (&)
T4t & WA R U A B3 svas A B MY SR FEwR Tl B |
IR -

1- NEO (Near Earth Orbit) (@@ #]— 26&) (200 - 1200km)
2- MEO (Middle Earth Orbit) (&I %]-2&TT) (2000 - 20000 km)
3- GEO (Geosynchronous Earth Orbit) (4 ZWJTUIEEI@) (36000 km)

NEO - g2 27a%4 3UIB- (ISS - International Space Station)

MEO - dlagal 3UaIg (GPS)
GEO 2R 392G ©d AR U6

UM B FIER UR HET B YR



1- Orbit :-

(a) @@ @M1 (Angle of Inclination) 90’

(b) &1 % F=ATF =400-600 km

(c) @& gafer (Orbital Period) - 90 Min

(d) &R 2iaGl 3UaE Remote Sensing Satellite)

(e) zooming & fRASUI- 10 m. & area

(f) PSLV -UA=a AteT

(g) f @t guEdT T Resolution T &1a & 2%@R Orbit & HaAs a & AT 6 |
3 BT ¥ 2Ra 39 BT Saaei FUTEd BH BlaT & (TRERT 7 a8) B & BT
[

1. @A A5 B BRY UG JR@HEYV T4 AGAVSAT UHE ¥ a1 B 3 gg-vue @
ZizTaa 2Bat B |

2. BET gaftl A B B BT BET foaca B Zogen e @ B | 5% S 3@ B
e Sem @ g Zua Sa B Sga B 2eia UR 3vais & Haderel & & 3T © |

~ 3uaIg B BET B AT FAC 2% BT B |
- %3 B & &a

(1) Solar Fuel
(2) Liquid Fuel

(h) 321 BaT & gaRaT =R 2R e uis At T FANF 3vAE B FIY APEAd: FA AT
B =M KGR Vs 3 BT F 2=nfua few a0 B |

2) 91\—2’?}%35 D& (Geostationary Orbit) :-
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DTHH Equator #1120 @ South # %a: DTH ¥ Antenna #t South Direc. &

(1) Angle of Inclination (T &PWD =0°

(2) Distance / Height (@& 2=13) = 36000 km.

(3) BEN gafer = 24 hr.

(4) 3UTB = 2/ R 39JE (M) (DTH)
= FARA 92B
= IRNSS Sat.

% @R A 1, faga @t war e ST Ziwar B |
(5) UArga I GSLV (Geo System Sattelite Launch Vehicle) %] 2iAviicliel AceTsc GaArae

(6) 32 @ Saar FIA UG Ffere Bon 5@ & R F |
1. Sl g2 @ PRV J&caESvT GvT BT 3l AR AGAVSET U AG BT &
2 g B @A afa A B |
2. & J&EcAHIU & HRY HET e & Blar § (TR 2-3 &t & Gk R 324
Rracter & @A $ea B 2ua A S e 31 Zwar T

(7) 3 G X FaReT &R A a6 PR IS B Ases H T Ffr - A
BN Gdea Afa e & |

(3)_Geosynchronous Orbit (4] Zﬁ?ﬂvﬁﬂ'@)

a- Angle of Inclination @@ =~ 0°
IA -2 Ban - B B A #-Zmved man -2 ag i B |

b- Height - 36000 km.

) BET Fafer- 24 hr.

d) 3U25- 2R 3UAG, AGH UG, IRNSS Sat (4)

e) AT - GSLV

f)ySaeidicd - Geo Stationarya?r as

g) - M@ @em 7 »fa s @ Rl gft & Mg A Feat FalE
9-ABAEHIY FHET A RN UG U 24 TUC A TcaR vH folkaa feg & FwR giar 3
|

(4) Highly Elliptical Orbit (FTNBR &) :- i ,b 4
A meT A R @R B gl &A1 F R Xravr 23T
dBa Ugler B2 B fau 2enfra fear smar B |
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(5) T ZPEIE &M (Sun Synchronous Orbit) :-

1. aswma’%gﬁﬁaw&n? |Ang|eof|nc|ination-90€f

2. DA BET ¥ PR ZaG 3vad @ 2=fva fear Imar B St soRm O uaika & (g4t
B) B PR A9%a B § A BET A UAG B GAEA B R G B FRIGHAT Fals
a3 |

3. dEAH A% F AT AFENeE BET B FEE QI HR Yq B Ssa At et @ 3
2M0GT AL A BT B |

RIGAVIBIY 2RIACAT BT
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7-He|iocentricOrbit-2;3féTLbit

RIATAYT 4T ffdse 8T A & Fas UR BT & I YA BN TAHE B BRIAT A
ugar e smar B | 571 @an 2 fafee Bem a@ dt g s TRNAR U BET B HAS
qoER H2T B It aE B geR A Uview ($e) 2BRF d o
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Launch Vehicle TR :-

1- SLV (Satellite Launch Vehicle)

First Experimental L.V

® Head - Satish dhawan

a6 40 feeht 3 svews @ o @anm F ugar war 3
4 FA/ER $EA

2. ASLV (Augmented SLV) 37dd 392G UArdeaia

e 5Stage/ A% & AA I If_%\

e UG150kg B FUAG B Ffe/bad 400 km Bt FHAS B HET 3 {4
uyAfaa &R 2medr B | jor

o ASLV & Raar &1 AT 3T 3 IXA aABAG BT UAST f,._l———\
vd Ugela @2 o | LI

3- PSLV (Pollar satellite Launch Vehicle) gjﬁﬁ K PII TR —
* I HRA B Usel HRA 3UAG AT o

® War house of ISRO)

® R FUT- 1,3-Solid 2,4 -Liquid

_ L‘i“w—ic{ cL_lf-{_j_llr".l r‘}s
— b R e &
— Jiaud '. masmasat ot |
- Saliel R T
' VIRAS,

o a2 3¢S @ UAAN B PSLVH VIKAS $306T @R 2R & 5121 ISRO & fopfora foeen € 8
1750 kg @ 3UdE @1 Polar Orbit (400 - 600 km) 3 2RnfUd @2 2iedr 3 |

o U AT 3 B 3 UH T SioiER Gt Afera gam
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UuliGas (Propellant)

| |

(1) Fuel (2) Oxidiser

1- &127 — HTPB (Hydroxy Terminated Poly. Butadine)

R gFATa B FERIEd A6 (ZFAGT BT )

2- d2&1 — UDMH (Unsym. Di Methyl Hydrazine)
- UMMH (Unsym. Mono Methyl Hydrazine)

a2 $EE B 20T Oxidiser @ XU A Nitrogen Tetra Oxide @7 3T BldT B |

N.O, —— N,O, + O

!

iz L'azaézraﬁraar?r%m
|$&vﬁaT62|

'
Osﬁfw

PSLV & Ua2:-
1- PSLV-G UR=& %acen

4-stage + 6 strap on motor

C-pre —ery
l— oo

2- PSLV-CA (Care Alone)
4-stage + Without Strap Rockets

3- PSLV-XL UR#@ gazen .
4-stage (PSLV-CA) PsoM— xoi.
6 Strap on Motors :

PSLY  woitta SHvap
on  rMatsen.




9—2FAVIGEI UG UATHERITE
e INSAT-4 Series (4-5 Ton)
o RS - Hy O
® MTCR Missile Technology Control Regine

® NPT- U FuRR 2ifer

Ueb1R / 2226201

1- GSLV- Mark | -1500Kg. GTO

2- GSLV- Mark 11 -2500 Kg. 4 Strap on Motors Liquid Fuel
3- GSLV- Martk Ill- 4500 Kg. - GTO

LVM IIl (Launch Vehicle Mark Il1)

1992 % &1 A BRI dseferchl 2PEfeld HAR B FABAT Bl B AG R o 24 T ABAD
& ffaa &2 @1 Ben feor dom 1994 F 3% ARealid (aferang) fRia LPSC (Liquid
Propulsion System Center — &4 EU?IZEE gonet %E A RIS Upper Stagem &6t ARG
& |

1 BRPA @ dcd gUST 2010 AN feRPER 2010 F 2@GEN HRNSIRE $39 gad GSLV @
v fiear St gker 8T |

Seia2 2014 GSLV -D5 @1 2%cT YArde fopar arnm 5o 2ae<ht srRsifeies 33161 CE - 7.5 a1 Rl
fopam oRN o R FRI HIRA & GSAT -14 AW AR UG B A%bCIdl YAk BET A 2RAfvia
fopam |

321 2%cT UATEad @ aiG $112d faRa @1 8ol o &1 51 Ui RS dedidl B |

(USA, Russia, France, China, Japan)

JAAT A 2R 3UIB B Sidd &rg 4.5Ton @t T A AR 3UTG INSAT. Series 4@ B f312788T
UAEE GSLV-I B 2i2a201 & a1l feam s 2iear € | 3@ fE ISRO GSLV @ F4ieiaH 2i2e201
GSLV Mark 11l 3T faeprer &2 2g1 & i afraendt rRnsfees $3i6 CE-20 31 URlar foeam smem

GSLV Mark Il B 21 & @A A feoma2 2014 F ISRO D I 321 UAMEeRIeT 6l Ugeh UrRNMIre
331 A%eiagde qul Bt IS
% UPRe 35 @ fea Advae 2

1. 30 RS $3/a BT URaT A6t fopam amn | A5 b uem v fgdlr =zor & avecar @
gfk=a &2 3 fae vt dv & B g 3@ 4 |

[Crew Module- A @Y 220 @2 %afkqT A Hstam
[CARE (Crew Module Atmospheric Re - entry Experiment)

9
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2- GSLV Mark Il & U1 336 @ GIIA CARE Mission it 9 f&gam arnm | 321 fregar & g
%a2aT 339 @ fau fafkse au 2 aa0 I8 Capsule BT GSLV @ AT %dfR4T F H5@2 AU
AGAVSHNT OV oM %o U 21 JERA GO FINcd bl St A Akeiaigde Ura @R fewRm
IR | FoUs 20153 C.E. 2030 Yot §@AaT UAGoT GAprenen 2R WR fpan arn §1 udewr &
GI2e 800 2Vs d% BRISHE 336 ! AR IR C.E. 20 BRISIE S36 T URNT GSLV
Mark IIl 3 g 3moam |

GSLV Mark il
3 Stage / 2 Boosters

{‘.Hﬂj-ﬂ} Lrie { CE-20)

1%t Stage Booster Stage -S 200 Ton ff
2"d Stage Care Stage -L  110Ton "ll_
3" Stage Upper Stage -C 25 Ton

\j_ - liguid (VJTEAS)
|

. \j_ _E — S{H.QJ.LI -

Cryogenic Engine Tech.-Cryo - extreme Cold

1. BRISfEE UvlGw-

| |
3ed, FEFANBRE

H2 (1) 02(1)
-253°c -183°c

Cryo €% @1 #AcH %cded foa A 31 § FRISee Uuieds 3 ade GIRIS (- 253°c) BT
U1 3 B AT A A2 a2 FNFANTA BT Ul GFAERE B AT A o Imar 3

BRSoe a2 FSI FaAtaan:-

%ceqa fowar AR a=n =4 @ & ZwEfea § -

1. 31 aAPIE R $EA SR FladiiERE @1 gy aen R v fikme fireng &
R & Sew 2 a1 foAToT |

2. $AME 379 T UR IEA A INFANBRE B G6a B a% Ugdle B fE Ffdaa
U @ femtor |

3. &&d B& B VA IR 3 v 2 gfufere a=n gge B &G gfasTd auAe @
95 AP |

. 3a gguia #* e vd gladiERe @ fhewr 3R bl &t Qsaar @ A
e sm 23 |

N

10
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3ugs Satellite
9 Gug o &
o - 7 daer
FEEER—{eor [ VB T
AT
(ij‘ Ti}i’é STy
2
\‘?Jf «;2‘ uPQJ Wl » Telo enaduy,
S | — Dowon Jimb, = d
= -y ~ LT adon

C Ml Waun).

{ elictro ] < L
Ma }( Y o id Y _ N
Nl JENE D Q-N%a

A A

1- Payload (AfI?TR) - 39216 @1 AT BRI 21T
2- Transponder (Transmitter Responder) :-
g U A5 Zidaw B BRB Z1 A Pam 4R 3uag B At Zwue 2Rifia fen S
2 | I5 Bfeam 4k 3R 2 FsHR JgH AN B AEFA A Telemetry BRI HaAT B |
3-a%A e SR M- T ABRIAT A VAT YN FAT U B FAC AT B |
4-HPRR TG B AA Lraremdt @ foror wear |

Application :-

1- Remote Sensing (g 21%3?0 -

1. 788t azg & ou@ 7 g faam 397 agg & FAfve ©wd T
2faga weanal | 31 Br B e ggr ARG svas ffea umR
H2y B a2 A & 2w & ueefia adt 3 grem
wd Alfdes IO @1 Udl SRR SaT o |

¥
%G
:
.
&
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Light is also an electromagnetic wave
Raman Effect :-
p  NIBGYOR:
s ;‘55 o
. v, ok ,1-/ 122 NM.
NP " S ¥ <
H.O

Payload — A (QQE‘I 21%3@) - Passive

23R (SAR - Synthetic Aperture Radar) - Active

Types of Remote Sensing :-

1. fofterr R & a1 R Zaea
Ziaes FRT @ Ui UeRteT (Sun Light) R R ka1 B | a5 T @t UmrT S geat @
ag 2 uafia 3 a% UgAdl § 33 AMeIA A PgR WG IG galad et B ufy
At 220G g1 B | G v B AR BAA (3eF dagw) Bt B |
P2 g b F umiRia §l W & & B 2mpa § Awr aenm aa F wendt g B
FIEies %aaa & Wl & 34 34 gl A foea guiaen #t aeaR uma @t 3 2@war o

2- Active R.S. (25 @QQ@GD
TG & AT FEMRa YR G T BT A MR (SAR) BT B | ggA dan Ht gt
AT Gt Bl B BRI IAG GA-2a a=n A9 AA F 37ad ABa Ud IR A@HdAT © R
30 U a2aR AT gk aguaen dia § |
afer g G 3uas T B I R Rk AE fla aE suas 2@ ASR B GRT J§A
azn erA wR Bzar T SR ualia ugH adm B ura AT ¥ HRB FlER W YR ARG
%S uva g B |

TRA B PR 2aG 3UIG:—
adA X ART B WA FA 11 YR IUIG FRRA & oA fiRg B @ 93 aeRE PR 2RG
3aE 95 A 2 TF @ Ao B |

1-Carto sat -1, 2, 2A, 2B =4
2- Resource Sat - 1& 2 =2
3- Ocean Sat - 2 =1
4- RISAT (Radar Imaging Sat.) [Active] -2& 1 =2
5- Megha Tropiques =1
6- Saral =1

Total =11

12
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(1) Carto Sat.
(Cartography Mapping)
] 3UAE AR AV A AR $R ARfE 3uder 3 faw e star ¥ a1 ewd/amior
At A gadizam @ G daon 3%2 ZwEfed AsEMA B el A AqG BT B |

(2) Resource Sat

ST 3UT ST FIUGT UaEel Sial donl T el 2 2wEfela $AT A GiwS B ueia @
¥ o smar B |

(3) Ocean Sat.
T 2T 2 B P vd Al B fau AR QT APR it as avEE e B
FUR AT FI AR AP B TS 20 UIARIS BT GERE B2 B |

(4) RISAT :-

FET 3URNGT AR U A 2% URIeh B ACABA AG Sifd Ao do FUGl UdeE -
FE F fopem smar B 3@ TEer AAEAT A UR AR % B fHT A e 31 Zmar B |

(5) Megha-Tropigues :- 2011

1. 9RA %I @1 2gaa 3uag e |

2. 3 HRA B PSLVS ZIA UAHA fopm amRm |

3. §21 UG BT JURNGT AIGAVST A SeTad B Al e Sietaig Td vRifaror
e geea & foe feem 3w 2 B

(6) SARAL (Satellite with ARGOS and ALTIKA) - 2013 :-

1.%%%%2@%3Wﬁem?%r?%w%mgiﬂﬁam:mlARGos
2% @ Adg A A odl & UG B UG A SEIS/AR ALTIKA - 2% @t Aag @l
a5 @ ALl g |

2. SARAL @ #Mfd IR ARGOS @21 ALTIKAZ |

ARGOS - 3@ ZI WG & dag A1 Rifes uer & giwst @ ura e smar 3 I5
a2qgda T Radio Transmitter & |

ALTIKA - 6 TF Altimeter & 517@ ZRI 295 @1 2ds & %A At 31 Z@adt o |

3 UG F AT T G IoEg F FERS PG URMRIG @1 gedEd @Gl S
fafdrerar @1 gega aen PG B Ads A TEA HAS BT UAT AN |
SARAL &1 30RlaT Gt a=N add &1 # fopraadt vd gver veew @ fae A fear 3w

2%pal B |

13
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2R 3UdG:
DTH-> 05 C Tabt S¥]. Take- Indin.  Stagp - Stan Coad
- - Ewila
News L Telecatt - — deey . — ISRo (fmete)
INSAT ( ndiow Sot ébh}. — A1
[ S —— = Dp
. "E _l' " Do (. “*Pn’\hm: 4 ﬁj 4.‘{{ Lﬂ-"‘.n [ TEX I‘I'ﬂ::II
AIF[8] — L \parin - ST T ]
\ R 'L%-DDTQ_J o ) L TIHET AR,
u — -
\QiEﬂT | (meTo Sar |
v — _1— -
'.Uﬂff?f‘l ST W RN :'HlTlFJ.

U 3 URRFE GR R INSAT AFE a5 3vais Uvict Bt gEgia B a5 5
2/ R AfasR vd A 2aG (Weather Senser) Glalt & 2nfdcd fpR @ O 3uars fomar
femn @ 2R gem o |

1. gafear

2. g&da

3. R AR fasTer vd A faster

2005 9% F 2R UG B Aot BB A 2 a3z AT PRYT DTH ( Direct to
Home)é\ﬂT (Satellite News Gathering) d2IT grenfa aifEAt ambfiar a1 g & sear § Hiar
@ PRUT ZAMA 2R 39T GSAT Bt &g @l Iy 39t o 2 Ao & @ i
T ARI-2T ARA FEE FGEIIA Bl N et B AT A UAG MET-Sat (A A
UIE) BT UAFAA B IR | 3URIET @1 AfAeTR Transponder Bid & P2 QQT&IEZ @ a2l
Transponder Elo_é%f %

Trranspandots:
— L. | | Bawd Uil
i S bamd A GHL - U Gk (2%10 — sl He) (2 Gk
W O land h—-8 GiHy (4 tha)
1 Wy baud 12- 18 Gi-Me. (& )

14
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27 W%WW%W% Transponderﬁf&l@ﬂﬁﬂ[ﬂ?ﬁﬂgl

J&A aar a=n A= adar Zﬂ?ﬁl?‘ﬁ B Gidcel dfRas URNSET @ fHT ITU (International
Telecommunication Union)a} 12 feeam smar B %l - Fu

ARA & 2R & &F A S-Band Transponder &1 TRNAT &g a2 feam & 3w B BRYT
st g#ar (Bandwidth) @7 @A 8am B |

A2 F 2R 2@ B Uglel @2t @ fAE C-Band/extended C - Band @I ku - Band
Transponder @1 UNaT fag=m smar 8 |

W%@ﬁﬁmﬂﬁqﬁﬂﬁ &t # 2/ Zar @ f&8T C - Band Transponder @7
mmm%wm%ﬁ%%ﬁq@KU-BandTransponderE[.Q@?Tfao_éngl'l?lT
[

RAT R 3vAE 2Fg CREN, uia §F @ 2@ a37 JER e 2Fp o et g
123U et 3 |

- INSAT- 3A,3C,3E =3)
INSAT- 4A, 4B, 4CR =3 195 Transponder $2‘T3f
GSAT- 8,10,12 =3 [ GSAT 163 48
GSAT-7,14,16 =3 Transponder €Tt
N T a8 2
2013 2014 2015

J

GSAT-7 :- Ig ¥d @1 UMW Ufaran 3vas & 5% Ader & omftia feeer arm B | 3208 oA
2R Transponder AARE 3EME, 35T R0 3 354 A Je@ foma @ qa AR 2wue 2Rifa
a1 3 | Atdam F Rukmini & 7 & 3men 3mar E & gaen F GSAT-7A 2015 a% GAfda @R =
3Mean St Ao AR ATal @ 4R FIEa |

GSAT-14 :- I #1Rd & Usell @R 3Ua5 & 3121 286 HRsies $3@ a1 Yol 2@eet GSLV-D-53
S BET A 22nfia e aRm | I5 3UAE Teleeducation (&A1 f18m) @=m Telemedicine (&
frfpeem) - &3t 3 Agcayet ifreer et B |

GSAT-16 :- Jg #RA @I Aqaas GREAR 3Uag ¢ 512 wa 2014 % wiar @ ufga-5 3 R gAfaa
flar oM | 3% e 48 AR FANSR TENC IAC B I ARA SR BIS T @ d% B GeeEad
Transponder 2izm 8 |

12-C-Band , 12 extended, C Band, 24 ku Band

32 UG FT IRl s vd st & 3 2ifEa, AN udrur & fae secec
&b damgr 3 fae e smar )

15



