FLSEVIER

Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

News & Highlights

=] M ATR
Chris Palmer

Senior Technology Writer

20194E3 H, “iEBRIEH” (RemoveDEBRIS) A
SR TE R, AT R T — RAVEW—HTReF B
FARGR A B i AR . IR R AR T bR TS R
K R BB [ — 3 fabl, X LA T Refd
P 25 BRI 2000 km BA A 1R 23 X 48038 153 LA

K E B EAG T, Rt EuE A K 21500 0005
W s i e, Herr, K 24923 00004 EEiZ L4
T A T B )R A A K (1] B T AR R 4k A
TEBENPUE BRI, XA T RE S A —
T 72 A2 B8 22 R s T — G B AR R S, 4R
NI ZE AR 2] IEAEAE A 1. B A A T
EIEL T .

A EFEZERNORN N AER & — A
FRY T B LA ) 2 TR R P R 25 R T e e 1, ks
B = A TR AT S AR R R 2, TSR
WA R 2 it [3]. 38 I E KA MR R (NASA)
(1) 53 — TURE FE 43t B 45102, O T R K0 i 4
K, WELDERRS ~ 10N 5K IR A Pk —— MUKFE
BT A SR NANEE BRI TR 4]

SR, BT HEORFEF kg, RA D8
MEGE FF%7E . Brian Weedeniit: “S2fn A — L8 AH
XAy b 25 B s TR R R .7 R B H AR
3 55 Bh K AT 45 XA K . Brian Weedensz: tH %2
SIS SMTH MY AT, ZRESR KA TP R
ZINATE R R AR I, B TR AN E 23 B R RSP
AT RELEFIH

VENWR B2 A2 F 20124 ISR B — 48«1

#7517 (Clean Space) R KINH #—3 5, BRI
RJE (ESA) N T K IR J1 K IF AN 3 375
R BIHEAR . Weedentil: “ BRI AEIX FSIAEE W] @ L 5E A
HIREE.”

RemoveDEBRIS 1 Wk #2221 o3 BB, s2ie 4 M ikdx
B2 VRV BRI A iE BRI E o« ESATELEVEA (1) HoAth £ 3
EREARCRE: —RUTAEIRE N LA, X% TR
AT AT R o A BB i 3E B, A STEX
SIREE Rl AR TR LA, Tl LAST R IR R
T R[5,6]. HARATRAUR TEAE R 2R 45 FH Hb T
Sl g 7 1 TR NIRRT 2, X e A R
HAEFHNKAE[T]

RemoveDEBRISHIT K #& it 25 M R 2 =] A FE AL
g 2H R 1) 16 B I [ T E R A i, LS S R R R A
(Airbus). FEHRTPEFARFRAA . I LHETFS5HEAR
HG (CSEMD. 1 H E 15 B 5 A3t 7L At (INRIAD
faf /AN TR AR (SIS HiZfe i ks (FIE, B
R R (HEED 5% BLLR A0 S [F 40 S 1% I H .
20184E4 A, H 100 kgl RemoveDEBRISSZE & (K1)
&4 Space X 8 95 K i A4 Bl bR (alkh (1SS,  BA
T DY BE B B U PRI B T IR RIS R R L &
MRS, o HHEIL[S].

20184FE6 H, ISS_EjCanadarm2 HIH/E ¥ Remove-
DEBRISAT 45 € AL B HiE . =4~ H 5, RemoveDE-
BRISA S 7 — Mk & /N AR . IR N7 5k T 1)
MRS 17 m, IR IR R, A AR RS G 0 )
1 m%E. RJERHE—ANEENS miM, K7k T2

2095-8099/© 2019 THE AUTHORS. Published by Elsevier LTD on behalf of the Chinese Academy of Engineering and Higher Education Press Limited Company.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

: Engineering 2019, 5(4): 607-608

: Chris Palmer. Space Trash Removal. Engineering, https://doi.org/10.1016/j.eng.2019.07.010



E 1. RemoveDEBRIS T & /& [ 2% W) uh & 1 K PR, H
NASAF i biRicky Arnoldikd N d . 1% TR s 56 i 1 PUANMT
S =AY, AR NEIE EIE BRI AR . B kIR NASA/
NanoRacks.

AL R[9]. EHE FRIJLA AR, WIS N 1
SR PRI, BeiindthEkRSE, 20194
3ARES.

RemoveDEBRISHE 5 T-20184E 12 A K&t T % — ST
TR TA, RIANMBMIE SRS, Gf—4H 4
B ORI HAR, 1ER 2 2 V)RR 14
1101, XA R, SRS LLERKIAES
F T BRI s DK HAE N H AR AT B R .

EHARSE =B, BI20194E2H, RemoveDE-
BRISKH T — A RERA R/, B PEMNEN
TREF4E AT 3. ARJE, PR LI20 m-s ' {3 B 1A H b
KT — SR/ S, IR AR (K12 [10].

—/NHJG, RemoveDEBRIS A2 Ml E 1 40K
REEAHEIL[10]. 5L 10 m? FIMALLE T2 400 km ) = FE 4l
RPN R, B AE TR FGE I 03 4 75 B Hh R K
A BT ERIBRE, R — R IE T, 1
KPR E AR S . AR, FUR A1
B A R R, HOKPH A8 AR A7) R RIS 2 78 2 1
FHOY, X RENZIN AT REIE A 56 e dt. Bk, HurAlk,
¢ JE — IR SE IR 1 45 RIE A E

ANEERE, B% H 25 E) W0 E4T Guglielmo Agliettili,
KRAESSAEZ AT TSI T . “fER AR TH, R
TG UE X B 77y ] AFE R 259 AR, 7 A, “ K=
HFAT AR AR AT N ER -5 M T G BTAS A, i A FRATT
Kb, TR ARIEYOE LSRR TN T E N
FoNES), AT RO —AMES .

AT 55 1 5 — TRt R 3 v 1 AR 2 AT REE i) 7
FIINIH . “IXIR T2, 7 Agliettiit, P a0 B i ik 4% 1)
FRAT 5% B 24 L P UG BUE MR WA B2 By, A R4 1)
AR BIRSH .7

E]2. RemoveDEBRIS PR 1) “ K== X7 # il AT MBI & S48
R AR TEH IR R, A R R TE AL T 0 AT
S g T AR ) e R kAR B AT I . B kB Airbus/The
RemoveDEBRIS Consortium.

JUE K Z B I RemoveDEBRISTH /R #H 24, (HEA]
WS — R CIEEIRK M ZE, ” Weeden it
“CERABEHAMBOF— R E. HA, P HAMEER
BUMH FBAATE SR RTE R, DL — BT R IR
WEIE.”

KA 1) AT A AT R A5 B e —— B/ AE — e 2
B E AR Ef#vk. Agliettili, RemoveDEBRISH]—Lk
TAEA AP TEAE S FER X — s k55

AirbusHIMT 45 &2 48 T2 Alexander Hall#E —$f 5T
MR AF it “ X B IELERT 5T 5 EETEBR I A ORI T &,
fL35 CL7E Remove DEBRIS T H HHE B (145 AR 2 41 1 oAt
FAR . CHATRATIELEIE, BTSRRI 2/ AT
AT AR, KR 2% P8 Bk 2 (1) B R RN
.

LG EIR, BEAEPH WL g REam Ak, HA
W R 2, Z2/D7EHRT, RemoveDEBRISU.Z N
F—HOR B

References

[1] Garcia M, ed. Space debris and human spacecraft [Internet]. Washington, DC:
National Aeronautics and Space Administration; 2013 Sep 27 [updated 2017
Aug 7; cited 2019 May 13]. Available from: https://www.nasa.gov/ mission_
pages/station/news/orbital_debris.html.

[2] Kessler DJ, Johnson NL, Liou JC, Matney M. The Kessler syndrome: implications
to future space operations. Adv Astronaut Sci 2010;137(8):2010.

[3] Inter-Agency Space Debris Coordination Committee. IADC space debris



mitigation guidelines. Vienna: United Nations Office for Outer Space Affairs;
2007.

[4] Liou JC. NASA’s long-term debris environment and active debris removal
modeling activities [presentation]. In: International Conference on Orbital
Debris Removal; 2009 Dec 8-10; Chantilly, VA, USA; 2009.

[5] From active debris removal to in-orbit servicing: the new trajectory of
e.Deorbit, part two [Internet]. Paris: European Space Agency; 2018 Dec 18
[cited 2019 May 29]. Available from: http://blogs.esa.int/cleanspace/2018/12/
18/from-active-debris-removal-to-in-orbit-servicing-the-new-trajectory-ofe-
deorbit-part-two/.

[6] Perrin S. How a startup plans to clean up space [Internet]. Lausanne: Ecole
Polytechnique Fédérale de Lausanne; 2019 Apr 5 [cited 2019 May 29].
Available from: https://actu.epfl.ch/news/how-a-startup-plans-to-clean-

upspace/.

[7] Phipps C, Baker KL, Libby SB, Liedahl DA, Olivier SS, Pleasance LD, et al.
Removing orbital debris with pulsed lasers. AIP Conf Proc 2012;1464: 468-
80.

[8] Forshaw ], Aglietti GS, Navarathinam N, Kadhem H, Salmon T, Pisseloup A, et
al. RemoveDEBRIS: an in-orbit active debris removal demonstration mission.
Acta Astronaut 2016;127:448-63.

[9] Amos J. RemoveDEBRIS: UK satellite nets “space junk” [Internet]. London:
BBC; 2018 Sep 19 [cited 2019 May 13]. Available from: https://www.bbc.com/
news/science-environment-45565815.

[10] Amos J. Space harpoon skewers “orbital debris” [Internet]. London: BBC; 2019
Feb 15 [cited 2019 May 13]. Available from: https://www.bbc.com/ news/
science-environment-47252304.



