THE STRAITS TIMES, 12 JUN 2024, PAGE A1 & A2

\
d HERTANG .
@ URIVERSITY oL
—" SIHOAFDRE ~

NS 1z

A A

(B |

A final test model of the Extremely Low Earth Imaging Technology Explorer,

seen at the NTU Satellite Research Centre on June 11. It will be the Republic’s
first satellite to fly closest to the Earth. ST PHOTO: GAVIN FOO

* NTU’s 14th and largest
set to launch in mid-2025

The 14th satellite built by Nanyang
Technological University (NTU)
will be ready for take-off in
mid-2025.

The size of a small fridge, it is
the largest and most complex to
date and will be the Republic’s
first satellite to fly closest to the
Earth.

Most satellites in space are
found at least 500km to 800km
from Earth. The new 1.3m-tall sat-
ellite, named Extremely Low
Earth Imaging Technology Ex-
plorer, will soar just 250km above
the globe. The research satellite is

expected to spend about 114 years
in space to test some novel tech-
nologies and capture high-quality
pictures.

SEE THE BIG STORY - A2
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S’pore’s first satellite to orbit closest
to Earth set to launch in mid-2025

Shabana Begum

The Republic’s first satellite to fly
closest to the Earth - carrying nov-
el technologies and capturing high-
quality pictures — has been built by
Nanyang Technological University
(NTU) and will be ready for take-
off in mid-2025.

Most satellites in space are found
at least 500km to 800km from
Earth. The new 1.3m-tall satellite —
named Extremely Low Earth Imag-
ing Technology Explorer (Elite) —
will soar just 250km above the
globe.

This altitude is a relatively unex-
plored part of space with a harsher
environment for machines since
they are surrounded by highly reac-
tive gases and atmospheric fric-
tion. Only a handful of such satel-
lites are in very low orbit currently.

As aresearch satellite, Elite is ex-
pected to spend about 114 years in
space to test some novel, home-
grown devices and see if it is pos-
sible for more Singapore satellites
to fly closer to Earth.

The size of a small fridge, Elite is
NTU’s 14th satellite, and its largest
and most complex to date. To top it
off, the spacecraft will be launched
during a period of heightened solar
activity between 2024 and 2025.

While powerful solar storms and
flares treat people on Earth to daz-
zling auroras far beyond the poles —
as seen during the major storms in
May - such strong activity from the
Sun can be a menace to satellites,
worsening friction and destroying
sensitive microchips.

But instead of feeling apprehen-
sive about the upcoming launch,
NTU Satellite Research Centre
wants to embrace that challenge.

“It’s a good thing for us because
we can prove that we can operate a
satellite in high solar activity,” said
Mr Lim Wee Seng, executive direc-
tor of the Satellite Research Centre.

Since Elite will be half the dis-

tance from Earth compared with a
conventional satellite, it can cap-
ture better quality images up to
50cm in resolution. Such satellites
could allow first responders to bet-
ter monitor the spread of volcanic
ash after an eruption, for example.
Telecommunication could also im-
prove, as a satellite closer to Earth
will reduce network delays.

With fewer spacecraft in a
250km orbit, Elite will be able to
manoeuvre through space without
the risk of colliding with another
vehicle or disused satellite, added
Mr Lim.

The latest model of the 180kg
space vehicle was shown to Presi-
dent Tharman Shanmugaratnam
when he visited NTU Satellite Re-
search Centre on June 1L

President Tharman toured Singa-
pore’s first satellite-building facili-
ty and was briefed on the country’s
local space ecosystem by NTU and
the Office for Space Technology
and Industry, the national space of-
fice.

The current Elite model has been
undergoing a series of stress tests
at Thailand’s space agency, includ-
ing vibration and exposure to ther-
mal vacuum conditions, to ensure
that its design is fit to fly in space.

Once this model clears the rigor-
ous tests, NTU will build the actual
Elite satellite, with a plan to reach
outer space in June 2025.

Singapore is not a space-faring
nation, but its niche lies in building
high-tech space components and
small satellites. The country is
home to more than 60 local and in-
ternational space-tech firms, with
a combined total of over 2,000 pro-
fessionals and researchers.

Since 201, Singapore has
launched more than 30 satellites.

A key obstacle facing space veh-
icles at very low orbit is atmospher-
ic drag, which can slow down the
satellite, causing it to veer off-
course and re-enter the Earth’s at-
mosphere within days. More solar
flares would also make conditions

worse for the machine.

To prevent this, Elite will have a
novel and fuel-efficient engine :
built by Aliena, an NTU deep-tech :
spin-off, to help the satellite fight :

the friction.

Aliena’s chief executive Mark :
Lim said: “The engine needs to de- :
liver a significant amount of thrust :
with lower power to ensure that we :
can continue firing the satellite to :
for drag without :

compensate
bleeding out the batteries.

“You can rapidly fire your en- :
gines during unexpected events :
like severe geomagnetic storms, :
which could result in the decrease :
in the altitude of the spacecraft :

quickly”

Being closer to Earth, the satel- :
lite can capture higher-resolution :
images of agricultural activitiesand :
mining, for example, with smaller :
camera optics. To that end, the sat- :
ellite will be equipped with Singa- :
pore’s first locally designed space :
camera, which can capture pic- :
tures of objects as small as 50cm in

length.

Conventional satellite cameras :
have large telescopic lenses. The :
smaller camera on Elite is a cre- :
ation of local tech firm LightHaus :

Photonics.

At 250km from Earth, satellites :
will encounter atomic oxygen, a :
highly reactive gas that corrodes :
and degrades electronic materials. :
To protect Elite from the corrosive :
oxygen, NTU Temasek Laborato- :
ries is creating an ultra-thin, trans- :
parent nanotechnology coating for :

the spacecraft.

Elite is a joint project between
NTU, Aliena, LightHaus Photonics, :
NUS Temasek Laboratories and ST :

Engineering Satellite Systems.

As part of its 1/5-year mission, :
the satellite will lower its orbit in :
stages, collecting data as it de- :
scends to Earth and burns up in the :
atmosphere. It will not end up as :

space debris or junk.

nshab@sph.com.sg

Elite: Flying close in space

A 1.3m satellite built by Nanyang Technological University will soar 250km from
Earth when it is launched in mid-2025. Shabana Begum breaks down the
features of NTU's largest and most complex satellite, named Elite.

Protective coating
Ultra-thin, transparent
nanotechnology coating to
protect the satellite from
corrosive oxygen in space.

First locally designed
space camera

It can capture objects as
small as 50cm in length.

Tri-fold solar panels
Longest solar panel wings

for an NTU satellite, as Elite
needs a lot of power to run.

Special engine
Fuel-efficient engine
provides powerful thrusts
to keep the satellite in
orbit, as it fights against
atmospheric drag. ||
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Elite will soar just 250km
above Earth in a relatively
unexplored part of space.

® Most satellites in space
are in orbit at least 500km
to 800km from Earth.

® The International Space
Station is 400km away.

Benefits

® Being closer, the satellite will
have a sharper eye on Earth.

® Lower risk of colliding with
other space vehicles.

-------
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Drawbacks

® Atmospheric drag at very
low orbits can slow down the
satellite, causing it to veer
off-course and re-enter Earth's
atmosphere.

® The satellite will encounter
atomic oxygen, a highly
reactive gas that corrodes and
degrades electronic materials.

——
—
-~

4

p

o g

Source: NTU PHOTOS: GAVIN FOO, ALIENA, LIGHTHAUS PHOTONICS STRAITS TIMES GRAPHICS



WEDNESDAY JUNE 12, 2024 SINCE 1845
Lifee Worlde Sporte

Yes, kids as Modi’s Cabinet Lions tamed
young as six picks will soothe again, end World
months can get business Cup qualifiers
arthritis |CI&2 community |A6 with no wins |Bl4

i

THE STRAITS TIMES

ies reaffirmed as PM Wong meets Sultan Hassanal Bolkiah SIA Offers $13,500 as
meia e 3 compensation to
SQ32I passengers
with minor injuries

sengers may be entitled to fina
qil Hamzah cial compensation iftheir light s
oy Yufeng dlayedon arival by cre hours
Transport Correspondent

S piammai L e b g

Singapore Airlines (S1A) has sent  Bangkok, where SQ321 made an
out offers of compensation to emergency landing. The pay-
passengers on board the turbu-  ments were to cover their imme-
lence-hit Q321 with those who ~ diate expenses.

suffered minor injories being of-  SIA said it has been covering

‘The national carrier said in a jured, and arranged for family
Facebook post on June 11 that  membersand loved ones to travel
who had more serfous inju- o Bangkok upon request.
rics were invited to discuss com- “All affected passengers should
ensation offers that would  have received their ffers of com-

et heirspeciiccircumstanc-pensation via ¢ mal along
information on how they may
“ sdded tha i has offered proceed wih their clims?” the

25 an advance pay-  Silne sad.
st To passengos whe oo " One i, e e 10 and
riots injuries that require  seen by The Straits Times,
o o care e St Sk woukdpay €606
requesting financil hlp (55870) as delay compensarion,
“The payment willaddress cheir i fine with’ European regula-
immediate nceds and be part of

the final compensation they re-  According to the -mailsent to
a passenger, he passenger has 21

o Brune, P Wong. who s also Singapar’s Finance Minster, exprossed s appeciaion o he Sltan for s steadfat support over the past 40 years and | _ Besides compensation, SIAaid  days to accept the offer

Passengers who wish to make

PHOTO.MC1 SEE THE BIG STORY - A3 the airfare (o all passengers who unforescen costs
were on the fight, which experi m the turbu-
enced “sudden extreme turbu- lence incident were also fold to

lence” over the Irrawaddy Basin line and provide
nmar on May 21as the Boe-  supporting evidence for further
to dive along the shoreline,and the | ing 777-300ER aircraft made its  consideration.

. .
Som bundary would g them | way o Sngapore fom London. . Those who'need futher help o
Or O e 1n in Slfcentlecway o do . The. piot decired 2 medical have questions or concerns hove
“According to th seport, 3 25m | cmersency and Ianded the plane  been asked t rply to th e-mail

bou o

ey s inially propoeed, | ot Baghors S centbysia
BB oo | port rough an e-mail address pro
S o Wi e Drish passenger, T3year vided
On me a old Gealfey Kichen, dhed of Pl reltons_profssional
e the 30m to 40m gaps be- | suspecied heart atack, while Al Lim, who ks on board
Sotensof s =
. o i ek | e e and o o S
ﬂ t l f e Dol e L RLI R | 8 it o Do d the U,
erns o for minor imjuries, even
oating solar farm == =
T nerons may b abke t g, i Ay el
e . sl | g o e S and et e e e
et o | e il s gents s
a ranl eser‘IOlr 2 war e case i Tengeh Reser- | passengerswhowerenotred.  She has contacied SIA (o find
i i s Nasy SN i her il b ot hat consiuts 3 ior -
Vi o g Ton, co-founder of | 1ay compensation” Gcn In e 1y Snawhetbershe would guah
envirommmenta group Lepaklns, | wihreguacons in e he Ea iy fo the USSI0000 sum. Bar-
Sid hat i the o Ve, e | Toped Union o Brtin et
herons and egrecs cdendupbe. | Under thee regulaion, pas-  CONTINED ON PAGE A2
P . N . have foraged i e reserv, o ngatracied o hesolarpanciare
Project will be major boost to SINGapore’s  awund the reservoirs edgeo coding i & poicatil nélg,m =
efforts to harness more BICEHE o e ol Bl i

Comsractionwork ora newmega  EDD said then that as companies  the report notd. Some migratory | The white-bellied sea_cagle
floating solar farm is expected o turnto renewable cnergy toreduce  waterbirds also feed on the reser.  would be able to forage for fish at

begin at Krani Reservoir in 2025, ~ their carbon footprint, the availa-  voir’s aquatic plants. the Sungei Buloh Wetland Reserve,
environmental stu Many of while litle terns,

has found that the inscallation of  pore is viewed as a favourable con- ly endangered, such as the little  reservoir divers, could benefit from

solas panels s unlikly sideration for_business invest-  tern, purple heron, and the white-  boat movement within the reser-

major impact on the biodiversity ments and expansions. winged tern. voir, as the boar's wake can also

there. In 2019, information technology To mitigate the projects poten- help to attract more fish, he noted.

“The project - which will be the ~ company Malkoha, a subsidiary of  tal impact on these species, only ST has contacted EDE and Meta
country’s largest solar farm to date  Meta - which also owns socal - 2L5 per cent of the reservoir's sur- o their plans for the project.

B oo t Snga e olr ey o e o provis-
o el o harocas more - locted by KO 1 sy the (i panil, anel "3, 508k howntity | ing remcwabie sy optim T
. oo Whih ade et 0 g
The soar o s crpecied o be _ poceatal ironmcotal mpact. pancls, and the weetern shoreine, o foas of encwables soch 26 &
e e Wk e el Rl e s e by o i ey
By doin oy o siuly e A lne o eaa T it S -
By i 1o AL o7 oo s i, xch s ENA ot s e | O NTU’s 4th and largest
et i e volige e by G f e comsiruction and Operaion Pl s e recomfgaredcach  far Singaparce power geacraion
ety b oS gpe e man oty it s e ) oo et e & peach et zero emissons | -S€L m launch in mid-2025
s el pptinees eservot couklbe “adequiiely bl re voking S (e ety 2050,
Thiswil contiate around 7 pes  managed with mitgaion. mea -
centol Singapores rgecol2 e Suees e e ey o]
ook oty ol o WO TN . coc o o gl sinpuopnios s il [ coomirlvnt g o R b
3030 conding 1o e it slr s il b 20255 th ok f g penron,and 15 o oo Trgth | il e ey o G-ff n Ioogs o i iy
Tientil assessiment report. The  the solar farm wil be operational cm,‘gwwﬁf'f Reservoir i July 202%, with a'a- | mid2025. e bl
2GWp targer can gencraie chough._ from around 2037 o 2035 ot ; T of ol i
G T W v e tt pcomingnl. |t e it compct 55T G STORY 12

e O o 50000 b 0 s g Snive 3 wer 3o e i s ke i, | e e e e i
el = nised = m R

cconding o th Energy Market nd o for the lan es Iy the works -3 100MWp solar
Aulhanzy(LM/\) Singapore'ssolar  Mandai Mangrove and Mudflat. sels to pass through, and to ensure farm in Lower Seletar Reservoir, oh sliies space are 46 PAGESIN 3 PARTS.
oty st SV ek Acoring 1 h el e o croiey Sogars s oo ok | oo et o0 S0k N
i v quarier o 2023 impact asekement, conducted by  Cl Defence Free Revervon from Earch. The newm call st Tassa comons
e i of e solar arm was  Eovmonmentl coriainty EAW I Mabammed Neop e cxee. Lot | G e =
it loatedin 2018 by the Econom. fo Malkoha from 2020 f 3023, v direcior of the Singapore  tanemmen@spheomed Earth maging Technology Ex he
ic Dewlopment Board (FOR), mumber ofbird species of comser.  Youh Voees for Bodvrsi id oo 0| Fiorer, il o juk 250komdbor

pbicaton
which had launched a request for  vation concern were identified to ST that most birds generally secm  SEE THE BIG STORY - A2 the globe. The research satelie s HopIOsE020258 %



	ST_240612_A1_ELITE satellite
	ST_240612_A1 n A2_ELITE satellite



