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MARS ORBITER MISSION 

 
  INDIAN  FORAY  INTO  PLANETARY 

                   EXPLORATION 

                               & 

           GLOBAL   PERSPECTIVE 

THE  JOURNEY  INTO  SPACE 
ROCKETS  Vs  LAUNCH VEHICLE  

FROM SOUNDING ROCKETS ééééTOééé..LAUNCH VEHICLES 
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Vcr , ucr   Required characteristics 
of movement at the end 
of active leg.  

Vcr  -  Velocity value  

ucr  -  Angle of velocity 
inclination to local 
horizon  

j - Pitch angle  

t -  Flight time  

a, b -  Constants insuring 

required V cr and ucr  
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LAUNCHING A SATELLITE AROUND EARTH  

LAUNCH VEHICLE SYSTEMS  

ÅVEHICLE STRUCTURES  

ÅPROPULSION SYSTEMS  

ÅCONTROL /STEERING SYSTEMS  

ÅNAVIGATION & GUIDANCE (INERTIAL) 
SYSTEMS  

ÅSTAGE AUXILIARY SYSTEMS  
ïSTAGING  

ïDESTRUCT  

ïLAUNCH PAD INTERFACES / UMBILICALS  

ÅVEHICLE AVIONICS  
ïSEQUENCING / PYRO /CONTROL  

ïTELEMETRY  

ïTELECOMMAND  

ïTRACKING  
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6 STRAP - 0N MOTORS  
SAME AS SLV - 3 & ASLV  
10 /13T SOLID  PROP.  
44 s BURN TIME  

FIRST STAGE  
139 T SOLID PROPELLANT  
110 s BURN TIME  
USED AS IS FOR GSLV  

SECOND STAGE  
40 T LIQUID PROPELLANT  
160 s BURN TIME  

THIRD STAGE  
LARGEST UPPER SOLID STAGE  
7.6 T SOLID PROPELLANT  
80 s BURN TIME  

FOURTH STAGE  
2.5 T LIQUID PROPELLANT  
420 s BURN TIME  
WITH TWIN ENGINE  

VEHICLE EQUIPMENT BAY  
 
CONTAINS VEHICLE ELECTRONICS  
POWER SYSTEMS, SEQUENCER  
INERTIAL SYSTEM &  
ON -BOARD PROCESSOR  

PSLV: Vehicle Configuration  

TYPICAL  
PSLV FLIGHT SEQUENCE  

FOR SSPO MISSION  

1 st - STG IMPACT -  500 km  
UPPER STG MASS -  66 T  

2 nd  - STG IMPACT -  1800 km  
UPPER STG MASS -  12 T  

3 rd  - STG IMPACT -  7000 km  
UPPER STG MASS -  4 T  

GTO Launch - 102  

Az - 18  Incn. 

SSO Launch - 140  Az LEO Launch - 102-140 Az 

Inclination - 20  - 99  

Launch Azimuth corridor for different missions from SHAR Range 

Mauritius 

P.Blair SHAR 

Brunei 
Trivandrum 

Biak 

PSLV Operational Flights 

PSLV-C1 

1997 

IRS-1D 

1207 kg 

PSLV-C2 

1999 

IRS-P4 
KITSAT-3 

TUBSAT 

1036 +153 kg 

PSLV-C3 

2001 

TES 
PROBA 

BIRD 

1108 + 186 kg 

PSLV-C4 

2002 

KALPANA-1 

1050 kg 

PSLV-C5 

2003 

IRS- P6 

1360 kg 

PSLV-C6 

2005 

IRS- P5 

HAMSAT 

1559+42.5 kg 

PSLV-C7 

2007 

CARTOSAT-2,  

SRE, LAPANSAT,  

PEHUENSAT 

684+555+62 kg 

PSLV-C8 

2007 

AGILE 

AAM 

352+185 kg 

PSLV-C10 

2008 

POLARIS 

300 kg 

PSLV-C9 

2008 

CARTOSAT-2,A  

IMS 1 

NANOSATS ï 8nos 

850 kg 

PSLV-C11 

2008 
CHANDRAYAAN 1 

1380 kg 

PSLV-C12 

2009 

RISAT-2, ANUSAT 

294 + 37 kg 

ORBIT  SPECIFICATIONS  

Apogee  :   23500 km 

Perigee :   250 km 

Inclination  :   19.2° 

Launch Pad  :   FLP 

Launch Azimuth  :   104° 

Argument of Perigee :   282.55° 

6PSOM-XL+S139+PL40+HPS3 +L2.5  

 

#  36 kg extra propellant loading  

VEHICLE CONFIGURATION  

PSLV-XL  

MARS ORBITER  
1340 kg  

PSLV  C25 / MARS  ORBITER  MISSION  

GUIDANCE  MARGIN  

PS2 :  461 kg 

    RSS : 543 kg 

PS4  :  59   kg 

    RSS     :   36.5 kg 

  LAUNCH  

  5 th  November  2013  @  

  14 :38 :26  hrs  (IST)  

DISPERSION  

Apogee :  ± 675km 

Perigee : ± 5km 

Inclination :  ± 0.2° 

Argument of Perigee  :  ± 0.2° 

BUILDING  OF  PSLV  AT MOBILE SERVICE TOWER  
Å MOBILE SERVICE TOWER -  WEIGHS 3000 TON, DESIGNED FOR CYCLONIC WIND 

CONDITIONS  

Å  CLEAN ROOM FOR SATELLITE INTEGRATION  

Å SERVICE INTERFACES FOR PSLV & GSLV   
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INTEGRATION OF PSLV THIRD & FOURTH STAGE 

(PS3/PS4) STACK 
MOM  SPACECRAFT  MATED  TO 
      PSLV ς C25  VEHICLE  AT 
                LAUNCHPAD 
 

PSLV-C25/Mars Orbiter Mission  

PAYLOAD  FAIRINGS  CLOSURE INSIDE CLEAN ROOM VEHICLE INTERFACES WITH LAUNCH PAD 

ÅELECTRICAL 
UMBILICALS  

ÅPNEUMATIC 
UMBILICALS  

ÅPROPELLANT 
SERVICING 
INTERFACES 

MST MOVED TO PARKING SLOT  MST STARTED MOVING  

MISSION  

CONTROL CENTRE 

LAUNCH  

CONTROL CENTRE 

PSLV-C25/Mars Orbiter Mission  

Initiative  

Indiaõs  First Interplanetary Mission 

Lift Off  
5 th  Nov 2013  at 14:38:26 hrs  
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Flight Sequence for PSLV -C25/MARS ORBITER MISSION  

[0.00 , 0.023,  451.89]  

[25.00 , 2.709,  609.538]  

[70.00 , 23.928,  1448.465]  

[92.00 , 39.705,  2044.874]  

[112.14, 57.687, 2413.66]  

[201.14, 114.081, 3664.602]  

[263.00, 132.271, 5380.776]  

[582.76, 195.163, 7740.523]  

[2099.52, 297.587, 7620.510]  

[2616.30, 336.237, 9840.126]  

[2653.30, 375.869, 9808.942]  
Orbit : 247.078 x 23563.23 km, 19.204 deg, 282.64 deg (AOP)  

PS2 IGN  

PS3 IGN  

PS3 BO 

PS4 IGN  

PS4 SH 

MOM SEP 

SPD (P)  

SPD (S)  

SHAR 

PORTBLAIR  

BRUNEI  

BIAK  

NALANDA  

YAMUNA  

Time  

From 1180 s onwards vehicle 
will be in Earth shadow  

Launch  windows  

The minimum-energy launch 
windows for a Martian expedition 
occur at intervals of approximately 
two years and two months, i.e. 780 
days (the planet's synodic period 
with respect to Earth). 

Opportunities 2013-2020 

Year Launch 

2013 Nov 2013 ς Jan 2014 

2016 Jan 2016 ς Apr 2016 

2018 Apr 2018 ς May 2018 

2020 Jul 2020 ς Sep 2020 

Å Mars  Orbit  is slightly  tilted  with  respect  to  the  sun -earth  
plane  (Inclination  with  respect  to  Ecliptic  is 1.85  deg) . 

Ą Planets  appear  close  to  the  path  of  the  sun  in  the  sky,  the  

ecliptic  Minimum -energy launch windows for Martian expedition occurs at intervals 780 days  

Profile  

o Six EBNs take the spacecraft 
gradually into a departure 
hyperbolic trajectory. S/C escapes 
from the Earthôs Sphere Of 
Influence (SOI) with Earthôs orbital 
velocity +  ǧV boost. 

o Spacecraft leaves Earth in a 
direction tangential to Earthôs orbit  
around sun. Encounters Mars 
tangentially to its orbit around sun. 
The flight  path is roughly one half 
of an ellipse around sun.  

o The spacecraft arrives at  Marôs SOI 
in a hyperbolic trajectory. When the 
spacecraft reaches Mars Periapsis, it  
is captured into the planned orbit 
around Mars by imparting ǧV retro.  

 

http://mars.jpl.nasa.gov/allabout/nightsky/nightsky03-image02.html



