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The development of dual-mode chemical
propulsion systems

Chen Jian, Cao Yong, Pan Hailin, Li Ronggui
(Beijing Institute of Control Engineering, Beijing 100080, China)

Abstract: In this paper the technical characters, principles of operation and application
predominance of dual-mode propulsion system on satellites were reviewed in detail. And its
development, present status and the trend of development in the future were summarized and the key
techniques were analyzed. The importance and necessity of the investigation on the system were
emphasized, and the development strategy and approach on the technique were brought forward.
According to our technical base of monopropellant and bipropellant propulsion systems, and the task
requirement of satellites on the life, control precision, operation environments, the preliminary idea on
design of dual-mode propellant systems was illustrated.
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Fig.1 The dual-mode propulsion system of AsiaSat-2
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Tab.l The performance of propulsion systems of AsiaSat-2
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Fig.3 The scheme A of a dual-mode propulsion system
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32 KEFA
FR AR [ 722 56 R 3 I A R AR S A, w02

B 5 IR R BB AR T T

(1) N,Hy/NTO Gt b 5 % sh AL

IXHE



554 1

AR B Y MMH/NTO & shHLdit- 256,
FR 3 52 R LU AT E L, S 3T Skl (mg
AR FIE A, ik NoHYNTO i 2% s KRR
75y Sy AR AR M SRR RS Bl R ) 0 ) 7, R R
Je UL TCHE T 3 S 0 b R e v R B s A
PRIGEANAG T R (A B iy % KRR RIS

() AT RN

E N AR IN. 5N F 20N F e R SHLEL
RO, LRI FAKEA, ARHITKE)
ML FH 5 i s BRI R A 2Kk, B4 (R
M ZF o HIAEN 5 -5 47, 183 8~15 4F, ik
TAEREL HILAER) 20 T ~40 J7 ik %] 50 J7~100
TR, L 2 v R AR T

(3) HERE T 4 1 )

Mt R TAER BB, HEUERI R B2 e
YRR R EEAE . R ESMIEL, 45
GAEHIA T 3 Mot E % (PGS ¥, PVT A1
WD, e 1 TR A R iR JE AR N T A 43
AN ARG . P AR R T IR 2877, HAY
SR RE M TP, MR Rt R B
BLIIAR ERE B, $am s Ao R B HLIE RE I — 2
R R B . R AR AR I A BN

(4) EALFIFER HLIT € 5 S8

AR T RS A S AL TSN,
W2 A E AL, FEANPUE L, (HIX SRR
R MITERE . A SEIHEE R A B KR, AT e
AAL N TE A FE L AT I b A R BN, s
(PENTE S IE 2SN KRB, 3X— 7 ZENTae
MR bRE$R T B R 223K

(5) HEUE RS AR MR A AR

R 38 R e b T A R, DAHERfAR 2 AN TR
A6 VR e 45 AF T R BIHLI 1 A2 1k

(6) HERGE SOCHIBAF = HEOR

FI I RAR S W 8 2E Fluent 145 K923 Bt 8 44:
Nastran, XJARZIHL 5G] SRR AL (M
HRYIIRSE M AT 0 HT o 5, SR TR vk o7 &
)5 FE

(7) HRH. HLICRENMLI TR FHE AT

ik — A AU HEE RGN TR RE, A
A B IE R, e s B F IR LI
il PRSI TR

XU A A EE R AR R R T 37
4 4t

B AHEE R AR IE B B AE R D U A
PA. BRERSTA, MXF R KA R T
PRSI HTCR T G BRI A, 5
e fRIA . E R EEEE TR SRS
S DRI, KBS RG A
A R S, S AL

(1) XFimHh AR 5, DMPS ¥ NoHy/NTO
X TR SIHLEE UBPS ) MMH/NTO M2 G k& 5l
BLEG B

(2) AR B AL 520 Jo XA Te R B
ML, EERATC R TS RHED ) Pk i A R
FURUA TG i Lo b AR s A ML 45 Gk ke, (R4
FLAT i (P AR TR e

(3) PITYLN o WAL TC R SIMLE A R 78
2 CERD, fEmt e & K EA TR b
FEY) CRUFE R ER R B, IR S TR
Tk, WHCPRTG Y, MR A sEE,
A L5k B b ] e S UTRRERUR AR i # 3& 1 |
N SCR TR 2% PR AR S A8 o i 2 e W il
7R 1A G L LU e TR e 7 A 11 ¥ G
YIS %, Be AR TR AL I T AR IR .

(4) R HERE R G810 K R 9 ik Fa 5O B
1)) 2 N A T 8, A PR ICR ShpLAT
mACALLR, BE—BRE T REMTERE. Ik 3)
WURIIL e R HERE R BIHUAR G, BT 75 (IR 50
PG W PR BT R AN, T ELASH T S

PER R
B3 :

[1] P Eckart, et al. Microspacecraft platform with
bipropellant propulsion system and 3-axis stabilization
for missions in earth orbit and beyond LEO[C]. 14th
Annual/USU Conference on Small Satellites.

[2] C Gray, et al. Development of al101bf dual mode liquid
apogee engine[R]. AIAA90-2424.

[3] A R Casillias, et al. Delivered flight performance of
dual mode liquid apogee engine[R]. AIAA94-2749.

(wE: & N



