
 

International Research Journal on Advanced Engineering Hub (IRJAEH) 

e ISSN: 2584-2137 

Vol. 03 Issue: 04 April 2025 

Page No: 1686-1690 

https://irjaeh.com 

https://doi.org/10.47392/IRJAEH.2025.0241 

 

    

International Research Journal on Advanced Engineering Hub (IRJAEH) 
                         

1686 

 

A Comprehensive Study of the Polar Satellite Launch Vehicle (PSLV) and Its 

Contribution to Space Exploration 
Aslam Shareef1, Shaik Fuzail Ahmed2, Syed Abbas3, Anas Ali4, Nabeel Ahmed5, Mira Saab Salman6  

1Assistant Professor, Department of Physics, Lords Institute of Engg. and Tech., Hyderabad, Telangana, India. 

2,3,4,5,6UG Scholar, Department of ECE, Lords Institute of Engg. and Tech., Hyderabad, Telangana, India. 

Emails: aslamshareef@lords.ac.in1, fuzailahmedshaik@gmail.com2, syedabbaslite020@gmail.com3, 

anasali3529@gmail.com4,  nabeelahmed8121@gmail.com5, mohdsalman939070@gmail.com6 

 

Abstract 

"The Polar Satellite Launch Vehicle (PSLV) developed by the Indian Space Research Organisation (ISRO) is 

one of the most successful and versatile space launch vehicles. This paper explores the history, design, 

operational capabilities, and technological advancements of PSLV. From its early development to its role in 

launching satellites into polar and geosynchronous orbits, PSLV has contributed significantly to both Indian 

and global space missions. The paper further discusses the challenges faced during its development, its 

advantages over other launch vehicles, and its impact on the global satellite launch market. Finally, the future 

prospects of PSLV are explored, highlighting upcoming missions and potential technological innovations." 

Keywords: Polar Satellite Launch Vehicle (PSLV), ISRO, Satellite Launch, Space Exploration, Rocket 

Technology, Space Missions 

 

1. Introduction  

 Background Information: Begin with an 

overview of space exploration and the 

importance of satellite launches. Mention how 

rockets and launch vehicles have evolved over 

time. 

 PSLV Overview: Discuss the development of 

PSLV by ISRO in the early 1990s, its intended 

role, and how it fits into ISRO’s long-term 

goals. Introduce the PSLV as a reliable, cost-

effective solution for launching satellites into a 

variety of orbits. 

 Significance of PSLV: Explain the importance 

of PSLV in India's space program and its 

international collaborations. Emphasize its 

record of reliability and how it has become one 

of the most popular launch vehicles globally. 

 Objectives: Outline the purpose of the research 

paper. For example, this research aims to study 

the design, operational features, and the impact 

of PSLV on global satellite launch services 

physical connectors like wires [1-2]. 

 
Figure 1 Solar System 

 

Fig.1. The Solar System has fascinated astronomers 

for centuries, leading to numerous space missions 

that provide valuable insights into planets, moons, 

and asteroids. The study of planetary movements, 

gravitational forces, and celestial bodies helps in 

various scientific fields, including astrophysics, 
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climate studies, and space exploration [3]. 

2. History & Development of PSLV 

The Polar Satellite Launch Vehicle (PSLV) has 

played a crucial role in India's space missions, 

helping the country establish itself as a key player in 

the space industry. PSLV has been used for launching 

Earth observation satellites, interplanetary probes, 

and navigation satellites, contributing to national 

security, disaster management, and scientific 

research [4-7]. 

 Initial Development: Discuss the early stages 

of PSLV's design and development. Highlight 

the challenges faced by ISRO in creating a 

reliable launch vehicle for both domestic and 

international customers. 

 First Launch: Explain the first successful 

launch of PSLV in 1993 and how it laid the 

foundation for future missions. 

 Milestones: Discuss major milestones such as 

PSLV's successful launches of India's remote 

sensing satellites, communication satellites, and 

other international payloads. 

 Technological Growth: Mention how PSLV 

has evolved over time to accommodate larger 

payloads, improved precision, and higher 

efficiency, Figure 2. 

 

 
Figure 2 PSLV Rocket Launching Station 

3. Design and Features of PSLV 

Launch Vehicle Design: The PSLV is a medium-

lift launch vehicle with multiple stages. Provide a 

detailed breakdown of its structure: 

 First Stage: Uses solid rocket propellant 

(S139) to provide initial thrust. 

 Second Stage: Uses liquid propulsion 

(Vikas engine). 

 Third Stage: Smaller solid rocket motor. 

 Fourth Stage: An optional liquid upper 

stage (PS4), used for precise orbit insertion, 

Fig.3. 

Payload Capacity: 

 Low Earth Orbit (LEO): Around 1,500 kg. 

 Sun-synchronous Orbit (SSO): Typically 

around 1,000 kg. 

 Discuss how the PSLV can carry a variety of 

payloads, including satellites for 

communications, weather monitoring, and 

scientific purposes. 

 

 
Figure 3 Design of PSLV 

 

Launch Mechanism: Describe the mechanics of 

the PSLV launch process, from ignition to 

satellite deployment. You can explain how the 

vehicle operates at each stage of flight. 
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Variants of PSLV: PSLV has multiple variants 

(PSLV-G, PSLV-XL, PSLV-C). Describe how 

these variants differ in terms of configuration and 

payload capacity. For example, the PSLV-XL 

variant has enhanced strap-on boosters for heavier 

payloads. 

4. Operational Capability 

 Launch Services: Discuss the range of services 

provided by PSLV, including: Launching 

satellites for different countries. Low-cost 

launches for smaller payloads. Capability to 

launch multiple satellites in a single mission 

(e.g., "co-passenger" missions). 

 Reliability and Precision: Discuss the PSLV's 

high reliability, with a near-perfect success rate 

(over 50 launches, with only a few failures). 

This has helped solidify ISRO’s reputation in 

the global satellite launch market. 

 Global Impact: Explore how PSLV has 

contributed to the global satellite ecosystem. 

ISRO’s role as a provider of cost-effective 

launch services for other countries’ satellites is 

significant. The PSLV’s ability to place 

satellites in both polar and geosynchronous 

orbits makes it a versatile and globally 

competitive launch vehicle [8]. 
 

 
Figure 4 Flowchart of Operation 

5. Challenges and Limitations 

 Design Limitations: While PSLV is versatile, 

it has certain constraints in terms of payload 

capacity and the range of orbits it can access 

compared to larger vehicles like the GSLV 

(Geosynchronous Satellite Launch Vehicle), 

shown in Figure 3 & Figure 4. 

 Cost Constraints: While PSLV is considered 

cost-effective, the costs of development and 

the ongoing technological enhancements 

required can be limiting factors for future 

upgrades. 

6. Results and Discussion 

 PSLV has launched over 400 satellites, 

including payloads for ISRO, NASA, and 

private companies. 

 PSLV's four-stage propulsion system provides 

efficiency and reliability for satellite 

deployment. 

 PSLV vs. GSLV: PSLV is best for low Earth 

and polar orbits, whereas GSLV 

(Geosynchronous Satellite Launch Vehicle) is 

used for high-altitude orbits, Figure 5. 

 

 

 
Figure 5 Success rate of PSLV 
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Conclusion 

 Summary of Findings: Recap the major 

points, emphasizing PSLV’s success in 

becoming a reliable and cost-effective launch 

vehicle. 

 Impact: Reflect on how PSLV has enhanced 

India’s space capabilities and its contribution to 

global satellite deployment. 

 Future Prospects: Provide a vision of how 

PSLV will remain relevant in future space 

exploration, particularly as it is integrated with 

advanced technologies and newer missions. 

Future Scope 

 Planned Missions: Highlight upcoming PSLV 

launches, such as the Chandrayaan-3 mission 

or future Earth observation satellites. Mention 

how PSLV will continue to play a key role in 

India's space exploration goals. 

 Technological Upgrades: Discuss potential 

upgrades, such as better propulsion systems, 

use of reusable technology (like what SpaceX 

is doing with Falcon rockets), or expanding 

payload capacity. 

 International Collaborations: ISRO’s 

collaboration with other countries will 

continue to evolve. Discuss future plans for 

PSLV to support commercial satellite launches 

and contribute to global space missions. 
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