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What is it like to 
live in space?
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Carol Tear looks at the challenges of 
sending humans into space for prolonged 
periods

On 15 November 2015 British Astronaut Tim 
Peake will travel to the International Space 
Station (ISS). He will live there for 6 months. 

Space travel has changed since Yuri Gagarin became 
the first person to orbit the Earth (Table 1), but it is still 
not a routine journey.
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Table 1 Space travel landmarks
Year Astronaut Achievement
1961 Yuri Gagarin First human in space
1963 Valentina Tereshkova First woman in space
1969 Neil Armstrong and 

Buzz Aldrin
First humans on the 
Moon

1971 Georgy Dobrovolsky, 
Viktor Patsayev, 
Vladislav Volkov

First crew of first space 
station, Salyut 1

1991 Helen Sharman First Briton in space 
and first woman on the 
Russian Mir space station 

2003 Michael Foale First British-born person 
(US citizen) on ISS
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Travelling in space  
In the late 1950s and 1960s the USA and the Soviet 
Union competed in the space race. During this time 
a lot of new technology was developed. Life support 
technologies developed during the space race included 
food, showering and toilet facilities and spacesuits for 
the crew (called cosmonauts in the Soviet Union and 
astronauts in the United States).

The Science Museum currently has an exhibition 
called ‘Cosmonauts: Birth of the Space Age’. You can see 
the capsule flown by Valentina Tereshkova and various 
gadgets you need to survive in space. If you can’t visit 
the exhibition, it is worth taking a look at the website: 
www.sciencemuseum.org.uk

Orion
Orion is NASA’s new multi-purpose crew vehicle 
(MPCV), which will be able to carry four astronauts 
into space. The UK Space Agency is contributing to the 
telecommunications and propulsion technology for 
the service module. The first unmanned test flight took 
place in December 2014. An unmanned flight around 
the Moon is planned for 2018, followed by the first 
manned flight in 2023. 
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Activity

Using the following data, estimate the altitude of 
the ISS above Earth’s surface: 
• mass of the Earth ME = 5.97 × 1024 kg
• radius of the Earth RE = 6370 km
• gravitational constant G = 6.67 × 10–11 N m2 kg–2

Suggested method
Calculate the angular velocity, ω, of the ISS.  
Write down an expression, involving ω, for the 
centripetal force needed to keep the ISS in its 
orbit and equate this to the gravitational force 
acting between Earth and the ISS.
Use your equation to calculate the radius of the 
orbit and find the altitude. 
The orbit varies between 330 km and 435 km. If 
you have calculated correctly your answer will be 
within this range.

The International Space Station
The ISS is a microgravity laboratory with a crew of six 
people. Since the year 2000 more than 200 people from 
15 countries have worked there. At the moment there 
is a renewed interest in the effects on the human body 
of living in space, because of the focus on planning 
a mission to Mars. As a result, several astronauts are 
spending longer on the space station than the usual 
maximum of 6 months — American Scott Kelly and 
Russian Mikhail Kornienko are currently in the middle 
of a 12-month stay.

Large and bright enough to be seen without a 
telescope, the ISS orbits the Earth once every 93 
minutes. You can find out when and where in the sky 
to see it on www.nasa.gov — NASA will even send you 
a text to remind you.

Orion spacecraft
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