
TITLE: JUICE TAKES THE HEAT
SUGGESTED WEB COPY:   JUICE (JUpiter ICy moons Explorer) has successfully completed rigorous thermal tests simulating the extreme coldness of space and the warmth of the Sun at ESA’s ESTEC facility in The Netherlands. 
The spacecraft underwent over a month of testing and monitoring 24/7 at Europe’s largest satellite test centre. ESTEC’s Large Space Simulator recreated the vacuum of space and  is able to simulate both cold Space environment and intense energy flux from the Sun, leading to observed temperatures ranging from 250 degrees to minus 180 degrees Celsius. These tests will ensure that the spacecraft can protect its equipment and 10 onboard instruments during its journey. 
JUICE will launch in 2022 on its way to our Solar System’s largest planet. On arrival it will spend over four years studying Jupiter’s atmosphere, magnetosphere and its icy moons Europa, Callisto and Ganymede - and also investigate whether the moons’ sub-surface oceans are habitable for life.
This film contains interviews with Pauline Ravily – Airbus Thermal Architect; Eduardo Bernar - European Test Services, ESA; and JUICE Project Scientist, Olivier Witasse. 
JUICE TAKES THE HEAT - ESA TV A-ROLL SCRIPT
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[ESA STING]
10:00:08:00
[GVS JUICE SPACECRAFT BEING MOVED AT ESTEC FACILITY, THE NETHERLANDS AND THEN INSIDE THE LARGE SPACE SIMULATOR]
JUICE, ESA’s first mission to Jupiter, is an important step closer to launch. The spacecraft was built by a consortium of industries led by Airbus in France. And it has just completed four weeks of thermal testing in The Netherlands at the space agency’s ESTEC facility - Europe’s largest satellite test centre.
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[INSET CLIP: Pauline Ravily, Airbus Thermal Architect]
“It is true that the JUICE spacecraft, that we can see in the background, is going to be launched in space meaning that it’s not like for aircraft - we can repair something after a couple of hours of working - we need to make sure that before we launch everything will work properly as expected.”
10:00:55:07

[GVS JUICE SPACECRAFT UNDERGOING TESTS]
The spacecraft’s thermal design must therefore be able to withstand an extreme range of temperatures to protect its structure and onboard electronics and instruments. To ensure it can do this, it goes through a rigorous test campaign where it is monitored as it is being operated around the clock, twenty-four-seven. 
ESTEC’s Large Space Simulator recreates the conditions of JUICE’s journey in space. It is Europe’s largest vacuum chamber and its internal black panels, which are filled with liquid nitrogen, were used to cool the environment down to around minus 180 degrees Celsius. But there’s also a need to test against extreme heat - up to 250 degrees Celsius - for what the spacecraft will experience…
[ANIMATION JUICE TRAJECTORY, CREDIT: ESA/ATG MEDIALAB]
… when it will swing-by Venus on its long way to Jupiter and come even closer to the Sun beyond Venus' orbit.
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[INSET CLIP: Eduardo Bernar, Test Programme Manager, ESA]
“To reproduce the heat side of space, so when we go to close to the Sun, we simulate the Sun. And in order to do so, we have a set of lamps, very powerful lamps, that are reflected in 121 mirrors that can be reconfigured depending on the mission characteristics. And in this case we simulate the heat of the sun when spacecraft goes through Venus. Why Venus? Because the JUICE mission is doing a flyby of Venus before going finally to Jupiter.” 
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[ANIMATION JUPITER AND GANYMEDE MOON SHOWING MAGNETOSPHERE]
JUICE will use Venus and Earth as planetary gravitational slingshots. Once at its destination, it will study the giant planet’s atmosphere, magnetosphere and three of its many moons, Europa, Callisto and Ganymede, for over four years. 
[JUICE TESTING SHOTS WITH ANTENNA]
And to ensure that JUICE and its 10 scientific instruments will be in perfect working order on arrival, it also has around 500 multi-layered insulation thermal blankets - more than most of the European spacecraft flown so far.
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[INSET CLIP: Olivier Witasse, JUICE Project Scientist, ESA 
“JUICE is a very exciting mission so we are going to explore Jupiter in detail and in particular we would like to know whether there are conditions hospitable to life around a gas giant like Jupiter. And we are going to focus that on the three icy moons - which are Europa, Ganymede and Callisto - and we would like to know whether inside those moons there are conditions which are interesting for life and we are going in particular to explore the liquid water which are underneath the crust of those moons.”
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[ANIMATION JUICE AT JUPITER AND GANYMEDE FLYBY - CREDIT: ESA/ATG MEDIALAB- PLUS IMAGES JUPITER AND MOONS STILL IMAGES - CREDIT NASA]
Each of these moons is the size of a planet and will allow us to understand where in our Solar System we can find conditions suitable for Earth-like life. The JUICE mission will also give exciting hints about life-friendly conditions in planetary systems around other stars. There are now several more months of testing ahead before JUICE is finally ready for launch, in 2022, to explore our solar system’s largest planet and three of the four intriguing Gallileian moons.
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[END of a-roll]10:04:06:00

JUICE TAKES THE HEAT - B-ROLL
[TITLE: Soundbites: Eduardo Bernar, Test Programme Manager, ESA 

MAY 2021 

ENGLISH]
“The ESTEC test centre is the largest satellite test centre in Europe. Here we are at ESA and we have more than 3000 square metres of clean room areas where you can integrate and test the satellite. In particular, this test centre has been here for more than half a century already and we have tested so far the major ESA campaigns. ESA missions like Envisat, ATV, Rosetta, BepiColombo and now’s it’s time for JUICE.”
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[TITLE: Soundbites: Olivier Witasse, JUICE Project Scientist, ESA 

MAY 2021

ENGLISH]
“When I saw JUICE going to the space simulator, I had mixed feelings of course, because it was a very scary moment. It’s a little bit like your baby spacecraft so you are a bit scared that something will go wrong. But at same time you know that the team, in particular the test centre people, they know what they are doing, so it’s quite a secure activity, so it was a mixed feeling but you always feel nervous when you see the spacecraft going into the Large Space Simulator.”
“What will happen next? In fact, we enter a phase of a few months of testing activity. This thermal vacuum test is the first one but then once it’s done the spacecraft will go to Toulouse and we’ll have some remaining activities like integration of the remaining flight instruments and other flight hardware that needs to be mounted on the spacecraft. Then there will be additional tests like vibration tests, including with the solar arrays. That will be quite exciting. We have also what we call EMC tests, to make sure that the spacecraft is quiet from the electromagnetic point of view. It’s very important for the science of the mission. And additional tests like communication between the spacecraft and the ESOC flight control team that we need to control the spacecraft once in flight. So all these tests will take place in the coming 10 months and after that hopefully the spacecraft will be declared ready for launch and we will ship the spacecraft to its final destination on Earth which is the French Guiana spaceport.”
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[TITLE: Soundbites: OLIVIER WITASSE, JUICE Project Scientist, ESA 

MAY 2021

FRENCH]
Answer about the importance of testing to ensure JUICE is ready for its mission.
Answer about the tests recreating the coldness and heat experienced by the spacecraft on its journey to Jupiter. 
Answer explaining the tests.
Answer re how Witasse felt seeing JUICE up on the crane.
Answer re the remaining tests ahead for the spacecraft. 
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[TITLE: Soundbites: PAULINE RAVILY, Airbus Thermal Architect 

MAY 2021

ENGLISH]
“Juice in order to fly to Jupiter will do some gravity assists around several planets, among them Earth and Venus, which is very close to the Sun. In fact, all the electronics inside the spacecraft are supposed to work properly in a certain range of temperature and the thermal design of the Juice spacecraft aims at protecting this unit from the very harsh environment, cold or hot, for this unit in order for them to work properly when we will start to do science at Jupiter’s icy moons.”
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[TITLE: Soundbites: Pauline Ravily, Airbus Thermal Architect 

MAY 2021

FRENCH]
Answer re JUICE’s mission and the hottest and coldest parts of its journey.
Answer re the tests inside the Large Space Simulator.
Answer re the importance of thermal design.
10:12:06:02

[TITLE: JUICE moving to Large Space Simulator, 2 May 2021]
The JUICE spacecraft being moved inside ESA’s ESTEC satellite test facility in The Netherlands, including time lapse footage and the spacecraft being lowered inside the Large Space Simulator for thermal testing. 
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[TITLE: JUICE dry run and hatch closure, May 2021, ESTEC, Netherlands]
Time lapse footage of JUICE inside the Large Space Simulator.
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[TITLE: Spacecraft rotation and Medium Gain Antenna deployment, 13 May 2021 - ESA/ESTEC, Netherlands]
Further inspections and tests including time lapse footage.
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[TITLE: Spacecraft rotation in Rosetta room

Moving towards the Large Space Simulator, 13 May 2021 - ESA/ESTEC, Netherlands]
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