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“There are some who qgquestion thhe
relevvance of space activities in a
developing nation. To us, thhere is No
ambiguity of purpose. We do mnot have
the fFantasy oF competing with thhe
economically advanced nations im thhe
exploration of the moon or thhe planets
or manned space-flight. But we are
convinced that if we are to plavyv a
meaningrful role nationally, and in thhe
CcoOoOMmmunity of nations, we must be
second to Nmnonmne in the application ofF
advanced technNnologies to thhe real
Pproblems of manmn anmnd society.’

~WIKRAM SARABHAIL




Born in 60’s with a vision of national development and benefit to common man through
Space

{1981)



Humble beginning to front liner in the world:

SPACE CENTRES AND UNITS IN INDIA

Major milestones in ISRO’s International Relations

6 Foreign instruments in Chandrayaan-1 (2008)

Satellite building with Foreign partner - W2M (2008)

Joint mission with French Space Agency (2011 Megha Tropiques; 2013 SARAL)
South Asia Satellite (2017)

104 satellites in single mission (2017)

UNNATI (2019 & 2020)

36 One web satellites launch on board LVM 3 (2022)

* Launch of German and Korean satellites by PSLV (1999)
» Cryogenic engines from Russia

* Launch of APPLE by France (1981)

* Launch of INSAT-1A by USA (1962)

« First Indian in Space with USSR (1984)
» Launch of IRS-1A by USSR (1988)

* Remote Sensing Experiment with USSR - USA (1972-76)
19705 , * Launch of ARYABHATA by USSR (1975)
€. SITE -Television Expt. with USA (1975-76)
» STEP -SATCOM Expt. with France - Germany (1977-79)

1960s

* TERLS with USSR-USA-France (1962)




125 state of the art Satellites for Societal / National Applications

Agriculture

Energy and Environment

Infrastructure

Water Management

Development Projects

Communication

Navigation

Meteorology & Disaster Management

Health & Education
.Space Science & Exploration : Signature Missions
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For the people, By the people & Taking people along

Launch of 424 satellites for 34 countries




Destination Mioon is
ISRO’’s next big thing
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and if all goes well, it could be a reality by Z20038.



Challenges

NUMBER OF Launches to Moon

Decade

1950s 13
1960s 63
1970s 23

1980s, 1990s 0


https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1950
https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1960
https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1970

Saturn
PSLV

Size

Height 110.6 m
44 m

Diameter 10.1 m
2.8 m

Mass 2,970,000 kg
320,000 kg

Capacity

Payload to LEO

Mass 140,000 kg
3,800 kg



https://en.wikipedia.org/wiki/Low_Earth_orbit

DeltaV cost to reach Moon surface
SM discarded before re- approx 1700 m/sec
entry. CM after re-entry DeltaV cost to return to LLO from

Moon approx. 1700 m/sec.
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s ‘ — LM discarded after \
\ departing from Moon

-A(.‘ 7
2¢ \
| -
— izt P
-—

DeltaV cost for Earth
return from low Lunar
DeltaV cost to reach low DeltaV cost for lunar ,
: 3 orbit approx. 1000 m/sec
Earth orbit approx. 9700 orbit injection approx.
m/sec 1000 m/sec

Saturn V first and second
stages discarded after reaching LEO

Third stage discarded after
\lranslunar injection

DeltaV cost for TU burn
approx. 3000 m/sec




Chandrayaan-1
8t Nov 2008

Chandrayaan 1
Nov 8, 2008




Land and Search for WATER
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Search for WATER and Land
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Destination MARS RS
ISRO’s next big thing
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Incremental effort from Moon to Mars
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http://../mars_video_topd/mars_video1.pptx

NUMBER OF LAUNCHES TO MOON

Decade

1950s
13

1960s
63

1970s
I 23

1980s, 90s, 2000 0
e

2010s 2
2020s 20
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https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1950
https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1960
https://en.wikipedia.org/wiki/List_of_missions_to_the_Moon#1970

Chandrayaan 2: Mission Profile
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Chandrayaan-3 : Learning from Ch-2 and Optimizing the Mission
Configuration to save cost

Ch-2 Ch-3
Orbiter Lander




Destination syn is
ISRO’s next big thing

and if all goes well, it could be a reality by 2023- 24



Incremental effort from Moon , Mars to Sun

Halo orbit insertion in L1

Cruise Phase
Earth SOI Exit

1.5 million km e
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Earth centered
orbit transfer
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UNNATI (UNispace Nanosatellite Assembly & Training by ISRO)

Batch 1: Jan-March 2019 Batch 2: Oct-Dec 2019 Batch 3: October 15 to December 15, 2022

29 Participants from 17 Countries 30 Participants from 16 Countries 31 Participants from 19 countries
Algeria, Argentina, Azerbaijan, Bhutan, Brazil, Bahrain, Bangladesh, Belarus, Bolivia, Argentina, Arrr_lenia, Bhutan, Chile,
Chile, Egypt, Indonesia, Kazakhstan, Malaysia, Brunei, Colombia, Kenya, Mauritius, Nepal, Dominican Republic, Ecuador, El Salvador,
Mexico, Mongolia, Morocco, Myanmar, Oman, Nigeria, Peru, South Korea, Sri Lanka,  Ethiopia, Fiji, Mexico, Nicaragua, Panama,

Panama & Portugal Thailand, Tunisia & Vietnam Papua New Guinea, Philippines, Singapore,

Slovakia, Sudan, UAE, and Uzbekistan



EARTH ORBIT

SPACE STATION

DESTINATIONS




50 years of Moon Landing
21 July 2019 @ US consulate

Chat with India's Moon Man

“It's time for us to find Extended habitat(s) beyond earth.....”

46

24



2015-18

30 state of the art Satellites were launched




Other Opportunities & Challenges in Space

* More satellites

« Big Launch Venhicles

« Re-usable Launch vehicles

« Big and Powerful satellites : Natl Com & defense

« Small & Compact Satellites : Global Com and RS [1 on demand launches
« Materials

« Spacecraft automation

« Manned Missions

« Space tourism

* Lunar and Martian Colonies International
« Space Debris Management Co-operation
« Threats from Outer Space

« UAVs / Drones : Technologies and applications
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