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Performance research on turbine powder gas
feed system in liquid rocket engine
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Abstract; This article adopts the method of instantaneous pressure equilibrium of variational
burning surface of powder in solid rocket engine and flow-rate equilibrium relation to calculate ex-
actly the performance of powder gas in the front of the turbine nozzle. Various performance parame-
ters of the powder gas in the front of the turbine nozzle were obtained. These parameters will be
helpful to the research of turbine start and engine acceleration performances.
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Fig.1 Schematic of turbine powder gas feed system

2 KGR B IIRTIERBT I

KRN AR UERMR T K AR £
MIfELE, MiAGESFNTHELEERd K
HEHENMREZHR R R RE, FHikE
HRALGEHHJATMIERZA, TETESN
BRI R ME R AT,

21 RBFAEMEH
BT KB R s L R 4P E R AT S A

BT EEE, KBHRHBANKGES KR
AGEHEAEELNEL, REBLASIVELT K
2 sh B MRS R B T B AR PR 8] RV & % &
MAHE Y, EHRX BT RREL
5, ERERELRELETLES,
22 HBE&T

KBEEHBEERBE T, LARIELET
fEBPEATEEBHER, ANRIEEKE
ZHETLENEERAETRXLE T HERE
B, M—A kARG R ERE 4~5MPa, FTEA—
BAGEDBUBITTIEERESMPa LR, K
2472 3 2% P 3B 9 R 98 R 58 A B R B A T ARLRD
KPED R PE BURARE

FHEAW & A H R SPLIE IR WY AT R <R
M—REREME, AN REALGENBERR
M THE, WMEAGRHH[IZITWIEE,

KGR BBE— B RARLREE R,
WAABREFYNLEERELNBERR, &
BEEA RO LA I BB

K P B 2% W R R BT L R A ok
EHIBENRSRBEREARNBGTWEHE,
Hita A= w.

m=Cop, A, )

He

Kb, GHRBREE, EHRESWHRAEE
B, BPSMERE ., MY 0T RAHLH#

HEE, TEMKARIRE; p. AALRHDE
WEHRFHER, 8. RITER, Pa; A WBTE

HRREREER, o mYRERKERRE,
Bl BtRERE, kes,
23 KAEDHFENDRSHE

TEW T KBS F AR IR, fEWT
fBig .

(1) BIHB#ABRSAERD, ERDPHEE



16 kHO

2008 % 12 A

RSN, RAEBRMS, B “Bh" B,

Q) BAERMRENEE, RATHHEmR
BHRE SR, KBGREARIE r=ap_ ;

@) KRR IIRE R RIS AR

@) KTMEFEBASIE,

() KEMSERREBRT, KKK E R
SR BR BRI,

B, EREXGRNG, BHAGRD S
B IR A KRR, AT A5 B 0 AR T 3 25 [ 1 ok 5
RPLARE L RO EREEE", AT
EHBABHERBTHE, TEFERAR
(2)~(4):

w1« Voa Ap

= - U —_req 2
pc pceq C'FzAl Ae ( )

1

. A I-n
s ®)
Ati=é'e,+ 4)

ap,

R, p HAKBRHBATHIER, Pa; p, WA
R T W IR, Pa; a K2R R 4R
BER, n WABBEARFHERISE, C N
KM, mis; V, KB RDBNEE
B, w's p, WEE, kem's A, WA ELRE
B, m A NKEEDBREBR TR, m;
Qe HBERKFHELMBTAHE, m; A HEeE K
BT ILETE, s,

BLE R, LI K 268 3 3 3
(R R BER B fL I, BIR (20C) AT
B35 14 790 3 o 25 A B SRR - it % i
RSB0 PE 2 B 3, e TR S AR A
A, BT AANEDBNRGERE EEK
FIRE, F 52 AT LAAS Bk 265 42 30 58 9 3 B0 4R S 4%
.

p=p.
T= T

KERHDBNFEREE (20C) BAHE

Al 2% X B 340 42 40 L 2 Rl 3,

12

p./MPa
a0

0 0.4 0.8 1.2
t/s
K2 #B (200) FAAENFABERBATEHS

Fig.2 Typical calculation curve of solid start cartridge inner

pressure at normal temperature of 20C
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Fig.3 Typical test curve of solid start cartridge

inner pressure at normal temperature of 20°C
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Fig4 Typical calculation curve of powder gas total

pressure in front of the turbine nozzle
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Fig.5 Typical calculation curve of powder gas pressure in

front of the turbine nozzle at normal temperature of 20°C
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Fig.6 Typical test curve of powder gas pressure in front of the

turbine nozzle at normal temperature of 3°C

Bz, B, BHEEE T IRE
B ALMRIKAEHER, B, AF ().

BB (T,). BE (p). BB (T), THDH
B (May) BRTHERE (V)); WRAE LR EL
P P K 252 2038 P 2R B (169 25, 0T
L 3 4 O AT K 254 5 B KB
MR,

4 g

TR RS K S B R ST, T
L7 B iR S WA BT K TSRS B B R B
B M (o). B (T,). BIE (b). B8
(T SHBHE (Ma,) REBEE (Vy); X
B 5 30 T HF5C R S R B 1L BB & B BLAE B
EHHEEE L,

B % 3Lk

[1] ZEH, KP4k, e BEEAFEZDHIER M)t
7 EB Tk h AL, 1985.

(2] BEREE. Sk A RAM] AL BBy Tolk KR AL, 1986.

(3] BBerd, RE, TH. Bk AT RNz H2EM]. 3t
= EBE Tk Ak, 2005.

[4] EEMk, iR, B & KSR SHR ML 173 Tl 4t
HHE, 1985.

BIEHR. A H A NIRRE St B AR
(31 S & 1 3k, 2006, 32(3): 56-62.

(6] £, ZRE, RAE. Bk XL DI BEE LR
(7). K%, 2007, 33(4): 16-20.

(M %3, TEE, BREK RFAKKAFRINEXEH
SR=MMAH—ELGE [J]. BEXTHER, 2008, 31
(1): 8-14.

(8] X, #iE, MEK, 4 SEMEHAERXAKXBERR
()] #i#H R, 2008, 29(3): 269-273.

[9) KK, FFRIEREM. EFEHEMNRELER] (T)M.
KB, Tr 2, MRsk, F&F. L. FH MR,
1994,

(#"E: TRE)



