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Abstract  

 Kalpana Chawla, the first woman of Indian origin to travel to space, remains an 

inspiration in aeronautics and space exploration. Born in Karnal, India, in 1962, she pursued 

her passion for aerospace by earning a degree in Aeronautical Engineering from Punjab 

Engineering College. She later moved to the United States, obtaining a Master’s and Ph.D. in 

Aerospace Engineering from the University of Texas at Arlington and the University of 

Colorado at Boulder, respectively.   Her career at NASA began in 1988 as a researcher in 

computational fluid dynamics. She was selected as an astronaut candidate in 1994, leading to 

her first spaceflight on STS-87 (1997) aboard the Space Shuttle Columbia. During this 

mission, she conducted microgravity experiments and satellite deployment.  Chawla’s second 

mission, STS-107 (2003), focused on scientific research in microgravity and Earth sciences. 

Unfortunately, on February 1, 2003, while re-entering Earth’s atmosphere, the Columbia 

Space Shuttle disaster occurred due to a thermal protection system failure, claiming the lives 

of all seven crew members.  Her legacy continues through various scholarships, educational 

institutions, and NASA’s tribute, including the naming of asteroid 51826 Kalpana Chawla. 

She remains a role model for women in STEM, inspiring future generations to pursue careers 

in space science and engineering. Her story is a testament to perseverance, scientific 

curiosity, and the pursuit of excellence.  

Keywords: Kalpana Chawla, NASA, space exploration, aeronautical engineering, STS-87, 

STS-107, Columbia disaster, astronaut, women in STEM, legacy.   

1. Introduction   

 Space exploration has witnessed several pioneers who have expanded the boundaries 

of human capability, revolutionizing our understanding of the universe. Among them, 

Kalpana Chawla stands out as an inspirational figure, especially for women in science, 

technology, engineering, and mathematics (STEM). She broke barriers as the first woman of 

Indian origin in space, proving that passion, perseverance, and dedication can overcome any 

obstacle.  Born in Karnal, India, in 1962, Chawla pursued her early education with a keen 

interest in aviation and aeronautics. She earned a degree in Aeronautical Engineering from 

Punjab Engineering College, before moving to the United States for advanced studies. She 

obtained a Master’s and Ph.D. in Aerospace Engineering, which led to her joining NASA as a 

researcher in computational fluid dynamics.   

 In 1994, she was selected as an astronaut candidate, and in 1997, she embarked on her 

first spaceflight aboard STS-87 on the Space Shuttle Columbia, contributing to vital 

microgravity experiments. Her second mission, STS-107 (2003), was dedicated to scientific 

research in space, but tragically ended with the Columbia Space Shuttle disaster. Despite her 
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untimely demise, her legacy continues to inspire young minds, especially women in STEM, 

to pursue careers in space exploration and aeronautics. 

 

2. Early Life and Education of Kalpana Chawla   

 Kalpana Chawla was born on March 17, 1962, in Karnal, Haryana, India, into a 

middle-class family that encouraged education and intellectual growth. From a young age, 

she exhibited a deep fascination with the skies, often gazing at airplanes and dreaming of 

flying among the stars. Her parents, particularly her father, supported her curiosity and 

aspirations, even when pursuing a career in aviation and aerospace was uncommon for 

women in India at the time.  She completed her early education at Tagore School in Karnal, 

where she was known for her exceptional academic performance and keen interest in science 

and mathematics. Inspired by the pioneering achievements of Indian and global aviators, she 

decided to pursue aeronautical engineering. She enrolled in Punjab Engineering College 

(PEC) in Chandigarh, where she earned a Bachelor’s degree in Aeronautical Engineering in 

1982. She was one of the few women in her class, breaking stereotypes and setting an 

example for future generations.  With an insatiable thirst for knowledge and a desire to 

contribute to space research, Chawla moved to the United States for higher studies. She 

obtained a Master’s degree in Aerospace Engineering from the University of Texas at 

Arlington in 1984. Her dedication to aerodynamics and spacecraft design led her to further 

academic pursuits, and she earned a Ph.D. in Aerospace Engineering from the University of 

Colorado at Boulder in 1988.   Her rigorous education and research in fluid dynamics and 

aerodynamics laid the foundation for her groundbreaking career in space exploration. With 

her exceptional skills and determination, she entered NASA, marking the beginning of an 

extraordinary journey that would take her beyond Earth’s atmosphere. 

3. Career at NASA   

 After completing her Ph.D. in Aerospace Engineering from the University of 

Colorado at Boulder, Kalpana Chawla began her professional journey at NASA’s Ames 

Research Center in 1988. She worked as a research scientist specializing in computational 

fluid dynamics, focusing on the study of airflow around aircraft and spacecraft. Her research 

contributed significantly to understanding aerodynamics, aircraft stability, and re-entry 

mechanics, which are crucial for space missions.   Chawla’s exceptional work and dedication 

led to her selection as an astronaut candidate in 1994, making her one of the few women of 

Indian origin to achieve this milestone. After undergoing intensive astronaut training, she was 

assigned as a mission specialist for STS-87, a mission aboard the Space Shuttle Columbia 

that launched on November 19, 1997. This marked her first spaceflight, making her the first 

woman of Indian origin to travel to space. During STS-87, Chawla played a crucial role in 

conducting microgravity experiments and assisting in satellite deployment. However, a 

technical error occurred during the mission when the Spartan satellite failed to deploy 

correctly, requiring another astronaut to manually retrieve it during a spacewalk. Although the 

incident led to a NASA investigation, Chawla demonstrated remarkable professionalism and 

resilience in handling challenges, learning from the experience, and continuing her 
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contributions to space exploration.  Her first mission solidified her reputation as a skilled 

astronaut, paving the way for her selection in STS-107, her second and final mission in 2003. 

Her dedication, perseverance, and scientific acumen made her a role model for aspiring 

astronauts and engineers worldwide. 

 

 

4. STS-107 Mission and Tragic End   

 After the success of her first mission STS-87 in 1997, Kalpana Chawla was selected 

for her second spaceflight as a mission specialist on STS-107, a dedicated research mission 

aboard the Space Shuttle Columbia. The mission, originally scheduled for 2001, faced 

multiple delays due to technical and scheduling conflicts before finally launching on January 

16, 2003.  The STS-107 mission was designed to conduct scientific experiments related to 

microgravity, Earth sciences, and space medicine. During their 16-day mission, Chawla and 

her six crewmates worked on over 80 experiments, including fluid physics, combustion 

research, biological studies, and Earth observation. Chawla was particularly involved in 

experiments studying the behavior of dust particles in space, which had implications for 

planetary exploration and environmental monitoring on Earth.  However, during launch, a 

piece of insulating foam from the external fuel tank broke off and struck the left wing of the 

shuttle, damaging its thermal protection system (TPS). The damage went unnoticed at the 

time, and the mission continued successfully in orbit.  On February 1, 2003, as Columbia 

began re-entry into Earth’s atmosphere, the damaged area allowed superheated gases to enter 

the wing structure, leading to a catastrophic structural failure. Within 16 minutes of landing, 

the shuttle disintegrated over Texas and Louisiana, killing all seven crew members, including 

Kalpana Chawla.  The Columbia disaster prompted NASA to overhaul its safety protocols, 

leading to improved inspection procedures, enhanced damage detection, and stricter risk 

assessments in future missions. Chawla’s legacy continues to inspire generations, and NASA 

has honored her contributions by naming a satellite, an asteroid (51826 Kalpana Chawla), and 

various scholarships in her memory. 

5. Legacy and Impact   

 Kalpana Chawla’s legacy extends far beyond her contributions to space exploration 

and aeronautical research. As the first woman of Indian origin in space, she became a global 

icon, inspiring millions—especially young women—to break barriers and pursue careers in 

science, technology, engineering, and mathematics (STEM). Her life and achievements 

symbolize perseverance, dedication, and excellence, making her an enduring role model for 

aspiring scientists and astronauts.   

Inspiration for Women in STEM   

 Chawla’s journey from Karnal, India, to NASA demonstrated that passion and 

determination could overcome societal and institutional obstacles. At a time when women in 

aerospace engineering and space research were a rarity, she excelled in her field and became 

a respected scientist and astronaut. Her success encouraged young women, particularly in 

India, to challenge gender norms and enter STEM disciplines.   
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Honors and Recognitions   

 To commemorate her contributions, several institutions, scholarships, and awards 

have been established in her name, ensuring that her legacy continues to inspire future 

generations.   

 Kalpana Chawla Memorial Scholarship – This scholarship supports young students 

interested in aerospace sciences and engineering, helping them pursue higher education in 

STEM fields.   

NASA’s Tribute – As a mark of honor, asteroid 51826 Kalpana Chawla was named after her. 

This celestial recognition signifies her lasting impact on space exploration.   

 Indian Government Initiatives – The Government of India recognizes Chawla as a 

national hero. Several schools, colleges, and research institutions have been named after her, 

including the Kalpana Chawla Government Medical College in Haryana and hostels at 

universities across India.   

 ISRO and NASA Honors – The Indian Space Research Organisation (ISRO) and 

NASA continue to celebrate her contributions. Her portrait is displayed at NASA’s Johnson 

Space Center, and she has been posthumously awarded India’s highest civilian honors, 

including the Congressional Space Medal of Honor in the United States.   

Continued Inspiration   

 Chawla’s story continues to be a source of motivation for students and professionals. 

Her resilience, intellectual brilliance, and commitment to space exploration have left an 

indelible mark on the world. Documentaries, books, and educational programs dedicated to 

her life ensure that her influence will remain strong for generations to come.   Through her 

scientific contributions, groundbreaking achievements, and enduring legacy, Kalpana Chawla 

remains a beacon of inspiration, reminding us that the sky is not the limit—it is just the 

beginning. 

6. Conclusion   

 Kalpana Chawla’s life was a testament to hard work, dedication, and the power of 

dreams. From a young girl in Karnal, India, fascinated by the skies, to becoming the first 

woman of Indian origin in space, her journey exemplified perseverance and scientific 

excellence. She pursued aerospace engineering, earned a Ph.D., and joined NASA, where she 

made significant contributions to computational fluid dynamics and space research.  Her first 

space mission, STS-87 (1997), saw her conducting microgravity experiments and satellite 

deployments. She returned to space in STS-107 (2003), a mission dedicated to scientific 

research in microgravity. Tragically, the Columbia Space Shuttle disaster on February 1, 

2003, took her life, along with six other astronauts. The incident led to major safety reforms 

in NASA’s spaceflight policies.   Despite her untimely demise, Chawla’s legacy lives on. Her 

name is honored through scholarships, institutions, and even an asteroid (51826 Kalpana 

Chawla). She continues to inspire young scientists and engineers, especially women, to break 

barriers in STEM fields. Her story serves as a reminder that passion and perseverance can 

turn dreams into reality, making her an eternal symbol of inspiration in space exploration and 

beyond. 
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