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Abstract: The significant meaning of study on roadmap of launch vehicle liquid propulsion system
has been analyzed. The future requirements and development directions of national launch vehicle
liquid propulsion system have been preliminary presented based on the system research of foreign
ones and national launch vehicle initial developing trend, in order to propose some available sug-
gestions for the construction of national liquid propulsion system roadmap and aerospace power .
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Fig. 1 Main liquid rocket engines of USA
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Tab. 1 Main liquid rocket engine characteristics of USA
= 9 20 A 3/ ok /s (EIVIEN 1)y 55 2 IE
Merlin-1D+ U 87 283 BRI 100t %% B
SSME R & 214 (V! 452 (V) MR R 200t %% Bt 2%
Raptor A Je 260 360.8 (V) R R 200t %% Bre
BE-4 W 249 342 (V) MR 200t 2% LRl
RS-68 WA R 344 (V) 109.7 (V) KRR 400t % Bl 9%
J-2X WA 133 (V) 448 (V) R ARG R 100t %% K
Merlin Vacuum WA 100 (V) 348 (V) AR 100t % K%
RL10C-1 LRI 10.4 (V) 449.7 (V) i Bk 47 B4 10t %% KK
RL10B-2 MR & 11.2 (V) 465.5 (V) i ik 47 2R 10t %% KK

W1 (V) FrESSH, J5XH.

W2 “HENEL” RAEN O3 : 0~15t 34 “10t4%”, 16t~25t Hh “20t %7, 26t~35t Ak “30t 4”7,

7. 66t~149t HH “100t &7,
“1000t 47,

150t~ 300t IH 4 “200t 4¢”,

301t~ 600t A4 “400t 7,

601t~ 900t 4k “800t &”,

36t~65t I3 “50t
901t LA E1H A
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Fig. 2 Main liquid rocket engines of Russia
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Tab. 2 Main liquid rocket engine characteristics of Russia

4=2 eS8 4 A/t /s (R 2VER 1 159 i
RD-107A TR 85.5 264 AR ER 100t %% B 2%
RD-191 WA 196 310 FMERTE BR 200t %% B
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NK-33 WA 154 297 AT R 200t 4% Bl
RD-180 WA 390 311 HMAE BR 100t g B
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Fig. 3 Main liquid rocket engines of Europe
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Tab.3 Main liquid rocket engine characteristics of Europe

= ek 44 3/ ok /s 3 Iy 2 L PIE 31 U
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Fig. 4 Main liquid rocket engine figures of Japan
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Tab. 4 Main liquid rocket engine characteristics of Japan
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Tab. 5 Typical pressurizaiton schemes of foreign LH2/LOX and LOX/Kerosene cryogenic stage
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Tab. 6 Typical feeding schemes of foreign LH2/LOX and LOX/Kerosene cryogenic stage

P& K Bl AR J&i #i H_i
H-2B —% 2X LE-TA WA, 2 AR EE WA, 2 Walh
Ariane 5 — % Vulcain 2 WA, e WA L
— &% RS-68 WA, WA
Delta 4 o .
it 3 RL10B-2 WA, ke KA
Angara — % RD-191 WA, WEiEE JEE it
Atlas 5 — &% RD-180 WA, SR
=4 RL10C-1 WA, e &= BiY)S
Falcon 9/H — 9 X Merlin-1D+ WE, BEE B, 9MRGIH )

HE LRSS TR AR, L Falcon 9 T (B 5 P08 AR ATRZSY
MR B HAH R T — A S, R IR LR R R S PLR 3 Bk L%

MR R H
R AU
PG e i FHIE e iieieisisieiele T
i SrEgiy RATHLE . e
T K .' BURKEML [+
f\ : 1
o [ * : — i
= I] i i | R
Wi || s 3R s || WASIL (|| AR |
S et | [ | [T Y i L ez | L] wempen [0
I ] By HL S i 2k r“*ﬁfﬂﬂ i <] [;Tli}(L% Fl le{ FTHLFY Bl T HeS1 2% j:—>
T v i i |
B I PR RAB
HEERS o bl !
TRl
R T
N i
e
e p !
SN —
*&;/
s e Heil ek B
fhoki Pl figid ik JE7
e LG e
Y T4 L 3] gy S
WO 4> L R r}m
ik = el
AT B g H
U J e T (271 R
g9 | 8% | 8% | 8%
1 2 i3 i N
Pkl
SRS R SIEY Syl s
S IR a7 44| 8% | 8% Fef o m
A5 /TN | TN | AN i T HERA
Lgﬁyﬁgl)}lﬁﬁifi ffﬂ% ‘ T ﬁﬁ%
W | AR R J R il
R | AOREUTEA 1 ﬁf;fﬁﬂﬂﬂggﬂm fé”; WAk
HEPER R R | iR T 2 WREL
"BEI AR A 11 SEAR i BTSSR
l
TR | | e | | emwk
IS A KL [4 — BRI )
LRI R VER ] e
EH I )
T ||| | sscemins | CUL
75 ) e 51
s re H5 s
1 VA w}w wew | | Ak e
SR e Oz |
T e i | e Q%J L%H[
3 1l
S ; R ﬂé]&g;;j %H{ﬁﬂk T4
— St |
) J&ﬁj O SHLE %uw;?hmlfiy”wrl VR
o iz Rk B T SRR THLHY
BETAMEEN i 1% L3t f)
Hoh3 AT S

5 TFalcon9 —RHF N EGFEEE
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Fig. 8 The 2. Sin vent valve of X-34

2 REEHANFHHRETEREZRATE

Tz @ AFE LI /N, PR R
ALY RIS IR (B MY, Siis e )
WA B 5. JFBESR I AT SRR . 2R e dE
NP RS PR S 6 TR R U

Fig. 9 The spectrum of new generation Long March rockets
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