M4 F B & 20215F H66% 5 32 H: 4065 ~ 4073 ¢ CPERRE Y et
SCIENCE CHINA PRESS
CrossMark

& click for updates

FRIERHT— RN © B IR Jee

A, MK, HE, DEE, K
rh | 2 R AR BFFE B, L5 100084
* P ZR A, E-mail: qingyang1128@126.com

2021-02-28 Wik, 2021-07-20 4101, 2021-07-20 352, 2021-07-22 M8k 2

e HARMEREWMEHEINT —AEXEEHEZE AP, B EE. &2 55 B8 4E A Z9H 3 —K
BATH, THARARMERE R ATHEEHER. ARRRAMREELRFR, K ELAERBIEH —KEA
AL - REA TR AER AR B, TRBAHEEHEE . HAARRN, RARRIERE S
EHFR R RA — R G ER, 2 EEFAEREANF, KA T ER AR, AR ERIH R A R
MERHFR WFFTFE BAREEA, UKEAHHHERREETHEHETTNA.

Kol B —REA T, BT E, TR, AR

FI96 1A IR TT 5 T4 KA — U AZRIEA
KAV, S B MR R, AKEBIEAESR
T UTH A W AR AR A ROR . ARG 2R e
BAPIRTT ) — 2RSS . B ir s S0,
PRI AR B RO SRR Y H g,
JRNFER 23 A 25 ).

FNK LRI i AE ) AT AR B — A 5 H ki
23, A — D E S AR RE S AARAE. i
FEEAZWEN T, HAEARESC G K
RN AT A S 5 AR b A R R
iy, H201AESEERR CHLB R UG, FEPREAKIBIE
RIEH SN T AR AR I, e R
S5 AR AN BT — BN O, SEETEIT AR T
JE& T BN U AT e AR T
KIFE R TR, SLRAFREETN, THE —1UEA
FIFRIER, ST IR T AHOC AT IRER A R S

1 [ESNE— RN RERIER

FIAT, FEAMFZOREHE . R Wi /e Ao —10
BN

1.1

T A WA E SRR — N IR —
SRR AR 5] 23 [A] 24828 vl (Lockheed Martin Space
Systems Company, LMT)7ERLJEE TR fi F Jas ! il
WA P B KA (Orion)™ ) 43— AN 25 [ R I 3
51 % JF(Commercial Crew Development, CCDev)" 14|
SRR KA, AuFESpaceX s B AYE A JE R (Crew
Dragon)!' ™, PR FI 9 EPRATZE KM (Starliner) .

AP EE TR I A Bk K R SRR S R 55T
IR G FIIR S5 AEAG . AT EE 2923 t, AR IR
HAES m, JKATEA4N; SRR Ty k%, R
ORI AT N O b w3 s S I = =] s 9 =X
fEJ1. 20144F12H, S T RN RAHARAT 5™,
MHAESUE T AT 7. B &RSE, DGR IRE A
SRt B RIS R SRR, TTRI20224F AT
HIRHEAZGEH AT

N e U THATIE TS5, =8.1 m, HHaf AR
FEHEE B, fRak7 . Hi, bR AT ER
T, KIE EAR4 m, BEBAF9.3 m’, R

TB-2021-0228

SIS kbt MK, i, 5. FIEH—RE IR DTSR, L2, 2021, 66: 4065-4073
Zhang BN, Yang Q, YangL, et al. Progress on China’s new-generation manned spaceships (in Chinese). Chin Sci Bull, 2021, 66: 4065-4073, doi: 10.1360/

© 2021 (PIEREE) AebAk

www.scichina.com  csb.scichina.com


https://doi.org/10.1360/TB-2021-0228
https://doi.org/10.1360/TB-2021-0228
http://《中国科学》杂志社
http://www.scichina.com
http://csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2021-0228&amp;domain=pdf&amp;date_stamp=2021-10-09

M43 0B 2021F11HB %665 H£32H

WA AKTEI Y PO 58, (3 B AR ik ik R4
MIREIR T EE. 201545 H, SE R 1 2 1R B ik a5 2019
F3H, FEMR T ERTIGN R, R bR (A
SHEIFIR AT, 20204E5 A1 H, /058 T B kE A &
KAV BB R 5", B2 44 T %
N I BR2S 6] 142 43R [a].

BT O T AT AT, HaR B R
PHIGZH A, AETER13.5t, R KR EfR4.56 m,
KERTN; RFARERIE . SR b i RO &,
i FH AR S5 MR A Bl R e kit r %€, R MR HL&
ST, 20194E 11 H, 58 T RS & B Ak E ki
AT, 20194F12 1, S8R T HIRTE A ®ATiE

1.2 P

M2 Hr 1E 76 T K 98T — AR R R I T R
(OreD)!"", AR IREIR ST R AL A ST, Bk
WAN, RIATEE M TG, AR e FE A
PR, FewIise e, SRS R AL, LIS
7 3T M BB AT 55 Ak A BREEIAT 45, HRrEEE T
A BRIEAT S5, THRIFE20224E R J5 PR K kAT
R

1.3 Rigads o

3t 3 0 FE AN ERIE T — AR RS BB AR 7 S i
— LT AT LA, R P RO R TR S BRI 57
SR A TTAEIE . Lt B JE AR PR
AREIERDIZE, DLERBT G Ay 2 B R, A
TR B AL BT LAIE T AR A 22455

[l ST — AR AT AL Ry A IR (TR
KRR EINE, R AT B A 22 4
Py RS ATEE MRS, LUS AT REREARMT R A
TR R R RS ), ASE THILR B2 A R AE
FIFNEFIENE.

2 TR ORI R

TR A TR R S AR R AR S
FF, W12 /AT, A 128 (17 AROMLR 5
A6 A K 2SI 2 4R ), B4 R AR ZR K
MRz AT, IRk FIRE A S R T
%, TR, RERTOFHH—REA W, +
BALUF LA R K.

(1) FFRENEH FEANRESHNMTE S T2, 2

4066

NI UL TR 2S BRI 55 75 22 DA 11.2~12 km/sHY 55 —
TR AR M, YR RS ENINE B R FIER Al
B T R, TR AN L ARE 7.8 km/s
A3 — T H R 3 bR R4 55

(2) $ETHIR E 2 M BRI T B, Y ai TR E e
TE L TR 2 W) 3l TRRER IR, AbF 4 [B) ol 2 i i Bt
202144 H, BIIRST 25 o0 it; 2021485 H,
IR T RS540 W, 2021486, #f+—%
BN CE ST &S, B3R RO, FRIE S
) N, BRI 7 s SRR A A5 ) 3R
BRI KFsEzs (Al H, 4 mT ™ Ak R 8 nr S )
i NATRR. BT B O R T KL
iR, HAPY FATRE I AR, T3 ST T4 28 (Al
Y LATUA ST S0, ARSI T AT b A
S i R A [ s LA AR, T B A
Y ATRE I B Kb AR B A TR

(3) FEAR KM IR IS M A T 2. = B i R AT
IR IB K A A R A [ A B R, BRI
TFF i Bz 8 A S R AL K W] R 2 e B AR
Bifi 5 2 ()3l A 45 00 ) et 2 WOl i i 4 B A 7 2R,
A EE A AP R AN s il ) — 25 S g AR, TS
RATARIIR AR S AL AR

(4) RfEREMEARFFELBTE. Hirk
Bl k2 A [ AR A — RN, LA
AR L A R B e md T, LR ritiEhg
HEK, FebEae g, HEadE, Hide, KE
PR HE A SRR E IS, TR — AR R
M, DARPEEfE 3R 3 A R MR B B AR & .

3 FIEHT—CERN e TR

3.1 XUBHITS
TR DAPIA T 3T b AN 28 N BREGE 5
WAL S ATV, FEPUT I HUFE AT 55, B — 1Rk
N OB BT RS AL, I 5 zs Bl x4, 58
WAL e R Bl HER . FEPA TN H BRIEAE 55,
DU TR PR R H B8 — WO AT i S AT
% T —REBN B ECK T LS AR, 2 H 7%
AT, SESCER H A SR H L RS ST
SN LR Rk A AR, H GRS S8
WS, BN CARERSAR 2R H Bl © AT, iR B T
F A b T AR R SR RS SR, e H i



EEEE

wol BT, SRR A BB S Rk sg ekt
P2, MUK G H W Rl gt AN O N AT S A
T Rl a2 85, JF 58 A SR I AT, IR EEEA
HbBR.

32 BIIR

B — AR IR AR [ 6 -5 IR 55 1 7 A Fg 75 (]
1), 4% AL 1 JEAR, {7 P [R1IR [, 384 i A
[ed] 143 A% 55 A e Sl I T b VR 25 AT 55, R R AT
BRI, IFEARSRY N TiEMEe S, Wik
[l i HL 4% 1T 2 A2l P g

BN IR B 5L . B s
Bliv BEVR. (G EEH. RAMRSERISFI6E, V207
E/(1

(1) R [T A 4 A Al S AR Y, R EE AR AR
[, B —1C A R e A R AL L. R[]
fed I SRR BN, AL RS XAR,
IR N MR ARG A, Hphi s e fedE
wEMh, SR AR IE R, WA IR TR
T, AROR 223 18], B 4 TR 25 Fa P v i B
R @R, RS BHRANE R AT PR EIRG A5, Y
BRIR . TRPbe Tk Ak I B AR A PR R T R, BTS2 AR
T FRAGR R AR A, IR RSk e
ARG, AP 2o 4 ) AR 2R vhBm IR RS,
PR U A G R ETE Y. IR B A ] &
AR AT

(2) R IR HEDE R G FH A e IO RIS, A L
FIRECAR IR (8 FH 9 B Al e Jo/K ke ), ]
THBRAERIR, AR B e, JHA FITSC Bt R

B REHT— N Wi Ty =B
Figure 1 The preliminary concept of China’s new-generation manned
spaceships
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Figure 2 The scaled-return capsule before and after flight test. (a) The scaled-return capsule; (b) the re-entry process by increasing the rotate speed
automatically; (c) a part of heat-resistant materials was taken off; (d) the return capsule after flight test
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Figure 3 The flight test of the test ship for the new-generation manned spaceship. (a) The flight orbit of the test ship; (b) the return capsule safely

landed on a predetermined area
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The manned space technology represents a country’s capability of entering into and coming back from space. Now some
foreign countries such as America and Russia are developing the new-generation manned spaceship to improve the manned
space technology. In order to support the future manned space program, China is developing the new-generation manned
spaceship, too. The new spaceship can be used not only in low-Earth orbit missions to support the construction of China’s
space station, but also for the deep-space exploration, such as manned lunar exploration.

The reliability, safety, comfort, economy and intelligence of the new spaceship will be greatly improved. The core
concept of the new spaceship is to make the ship safe and comfortable. It can hold much more astronauts than Shenzhou
spaceship. The spaceship consists of two capsules, a re-entry capsule and a service one. The re-entry capsule is where
astronauts live, while the service capsule provides propulsion and power. Apart from the equipment needed to ensure the
safety of astronauts and to control the capsule, such as the environmental controls and the health protection equipment as
well as the human-machine interaction equipment, most of the devices are placed in the unsealed layer between the coat of
the capsule and the steel wall of the cockpit. Such a design has left the cockpit with more room, and it is relatively danger-
free. The ship adopts grouped umbrella pneumatic deceleration and airbag landing buffering during the re-entry process.
Two of the three umbrellas will be able to ensure a safe return. Six airbag buffers will help the capsule to make a soft-
landing at the landing site. The new spaceship is reusable. It only needs changes to its thermal-protective coating and its
protective cap of docking devices before being relaunched again. A modular design can ensure the re-entry capsule is
compatible with bigger service modules for a mission even to the Moon.

In order to test the new shape of the re-entry capsule, a scaled-down version of the re-entry capsule was developed. It was
launched by the first mission of Long March 7 on June 25, 2016. It returned to Earth and was successfully recovered in
North China’s Inner Mongolia Autonomous Region on June 28, 2016. By the flight test of the scaled-down capsule, the
project and scientific objectives were successfully achieved.

On May 5, 2020, the experimental spaceship was launched without crew by China’s new large carrier rocket Long
March-5B from the Wenchang Space Launch Center on the coast of South China’s island province Hainan. After orbiting
Earth for two days and completing a number of space scientific and technical experiments, the re-entry capsule of the
spaceship landed at Dongfeng landing site in North China’s Inner Mongolia Autonomous Region. The successful re-entry
has verified some key technologies such as heat protection, control, group umbrella recovery and partial reuse.

Now China is constructing the final mode of the new spaceship.

new-generation of manned spaceships, technical feature, flight test, technologies verification
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