1999 4% 11 A FETERMNE Nov.1999
F1EFE2H Engineering Science Vol.1 No.2

R+ ® &

mEzHnER N Rl

X K o)
(FPEBRAFHBAR K, W HFH 610500)

(%]

B 40 FRMBR LRI, KYAEBE ., KITRBEMILER A T sk KBR, HEA

THRARTHHNA. Bl 21 ey, SLEAREIVABLN 4 KEHHR. Ba KR ENNHERE=
R, REVIMHEELL N 8 —%, EAEAWHGESRE; FHAMEL 10 ~RRICHEANE K, Bt 2003 F5]
JER AT SBAHMAMEEL 15~20 —RE B, FTELE 2020 FEHF B LS. HRMELBPLBEARZNEE RS
%o HXT 21 HAMBIRLTRAR, WATHENLE . IRAR, £ T IILEEREME,

[@E] MERII; FHEA; REMEY

1 AKX es R & A2

AREFREA, B 1940 4 i f5 2% = 1 A E BF 4 B
W ERRRE RV, METULRET 35
iy, KOLWEE., CITEEMISERILT e
R, BERIRBZIIVAH P KR, Kl
ML TR 5\ T P K AT A e AR

© 20 A2 40 FEARKF 21 2R, BER K-
MLKB&D 4 WEF##ML, NER1EH:

B, E2WWBE;

B, E, HE2TBRK, F-4 HATl
A% K. k. B, B B =MR0FE; +
HKREHAE-R, HAREEN;

F=R, HASEAKLEAVF, ABCH
150 3 F-16/A (B) H1 60 ZZ]% —2000;

B, EFEBH, it 2003 57755 & #
BAfE A .

mT F-22 K&#, EUKEREHA, .
BN BA DR JSF BEA ML, HEBERAA:

(1) —HBR, BEHE, RFALGE. £F7F
F1 A AL

(2) BT hRABE F119 Kk shHl &9 ok ik &
(F119-PW -611), #7416 500 daN, GE 2 &E]#
YF120FX 8 i fE &R0, DARIEAR B & 3h LT %

[WeRBERE]  1999-07-06; EHH 1999 -08-10

[fEE ]

W) B 1 32 B

(3) NV EBIH A, FEBFE=FR5. %
HEMA (CTOL). MR K/EAEEER (AS-
TOVL) MEHEMER (STOVL), FitiTH&E
330088 %4,

2 FERKIMRAMAGHE A LR

&[1~3]
2.1 Wik&zH

FBEAMCHILR B ATt AR RS B R IAE E AN
. B 1973 FXEYE - BARFH AN E - GHE
e 8 —4%i% B & sh#Hl F100 LAk, #H4EH GE A
#) F404. F110, FARR=EH RB199, ¥EEH MS3,
RER PO33 M AJI- 310, BiEEM MS3 KBk
THRMEHII (EEHHE 6.56), HAHHN
HYR=FFRBASDV, HEL 78, R
BEIRE T, =1 600~1 700 K,
2.2 WER LBt R

‘aeit, —MEFR R IVFHBRIEER 30 £
EAWMEREMY. EHR, RYUEFRFRE
MIEREG . RE TR, ERFMMERBAS, &
A BB PR R AT G , DUR = e
By KR, SeFHEL, SHFERAAERE

Xkm (1937-), B, WEEKREAN, PEIERREL, PEAKKREHRRTRRA



H2/ XURma : fi2E R BB AR ) R R AT 25

A . R/ G R MRS, HIK
HBARRERE X7 9. Bl EsS R

KB, EFFEGH SR A 23 BT ) B 2 bR E B B 07 6t
(R 2). BE=REINBHERENEETEE:

&1 MSAHRFIEREE
Table 1 The development stages of jet-fighter

5 RENA FEEX BERIH &R
F-86. F-100, (1) L. BEETKT, REEIRIIH
-15, Ma,,=0.8~1.3 : 3~
B ft Mml:—iQ a 1 HEL. 3~4 40 FERXE

(2) EEERE. BIAWEE,
BBt

F-4, F-104, 1) HZ®#E, Ma,, =
MMT - 21, 2.0~2.5

= MU - 23, (2) FEBERE}F. PELEK.
£1% - F1 EXupigio

F- 15, F - 16,

(3) RE-RE - ZRHAM
KREEE

(1) BFEEKT, . K=

F-18, B E L E
_ MMUT - 29, (2) BMEZL, FTHT5
=R oy, (3) % PDEE, 2FRBEA
£1% — 2000, BRYS
ER
(1) ZHB2Ek# R}
ML, BE. FimABEEK
_ i
e P PO
Cy - 37/54 SR M

(3) MEEAEEE, Kt
BEARE, BB RN

T¢ =1200~1 300 K
. J57. BK-1®, PO -9B

RS AIRE RS
HEH. 5~6

T, =1400~1 500 K

. J79. TF30,
Spey — MK202, MS53-P2,
P11®-300, P29 -300
W KR R 3L

HEHY: 7.5~8

T =1600~1 700 K

. F100. F110. F404,

RB199.
PO -33, AJI-31®

W XR R 3L
#EH: 9.5~10
T; =1850~1950 K
#m. F119, EJ200,
AJI- 410

60 4

70 A

21 #4247

BE A% 3

&2 =SHESEINTEEESKEXLL
Table 2 The main performance parameters
comparison of three engines

F110-PW F100-PW F100- PW
EFRUEBSH

-100 . =220 -229
B 1#EH/daN 10 600 10 590 12 900
o [E] # 1/ daN 6 390 6 526 7 920
A #E M= /ke (daN+h) ~* 2.23 2.21 2.00
dr[a] e /kg- (daN-h) "' - 0.70 0.72 0.66" "
EE iR/ kg s™? 101.1 103.4 112.4
B EH 25 25 32
R ATRKIRE/K ~1 600 1672 1722°
HiE 0.7 0.63 0.4
BHELH 7.65 7.4 7.9
* NAEHE .

* » PR T AR ARG V2K, 45 JLE LY % 0..80

(1) REVEEMMAYE  F100 - PW - 100
BAFERHEHIAT KENATEENRAKERE, 5
Kl RAESEMEEERREEFMSEMNF. X
BSMES HRERIG R E . LR TAE0E R
MEEFRE. BFRETEH . HEREMR
LW EESHEAR, BOAWH T F100 - PW -
220, F| 1985 FRAFE AN, HiRit+Famk3
4 300MEFF, MWYTF 7 E06E M.

(2) WS EINERTAEMRFEEE

W AT RE AR A K E 4T, ff F100 - PW -
229 K EhHLHE R E T 12 900 daN, H F100 - PW
- 220 BHESI K 21% o T B R R ok XU A EE
SHRE, BU/MEER, RAREREE, RAmR
BT SOC W FE B RMMAMBHTHEFER
TFEHRRE. XLFHEARELHEZ IR IEN
EBETRIE,

(3) REHEL I F404 K SHHLE A 5 A 6t
ERAREFWFAREMTAYE, EL23HEHSRM
VRA®RZE, NEEHERKEE SRR TR, B
FA04 N KM A (FEH &S H F414 - GE
—400), F414 {HES10 9 780~10 700 daN, #HE
H49.0~9.5, WEIMEERS 167K, ZSHE
Hhn10%, ESVMREEENRRE 2%. RAH
FEHFEARAFEXBMESHEETREHN. 2R
RABREZ . HAMHRRE. BRI ZorE
WA B 0 H 't F 5 1 A 4 4 S A PR 3 o T
(FADEC) %, P HFEZH A RN GE A A #
YF120 KBS & mERR RS KR (IH-
PTET) i+RI$8KH,



26 FEILEMN¥

o1

3 FwRRINAAAEENETEHR

RERE LA

BRI HLR BX TR B 3% TR A6
#eg, FHRTF 90 ERPHARL I, FFEAM4E
ARk, REFEMRERR? EXEMTEKRET
Tk, FEESUARY, WF-15. F
-16 2L S, BMF AT RE “Hi X
R HEE, EHEWT, BEY—ERHEKMR
3§l EF2000 #y % B it &l

HEHSE RiINK: F-15, F-16 2%,
REEBER “R” HMHE, ATHR “@RIEK, £
RAR” MR ER, RKBREMNAR-FILR LM
#o XFHEFLEE AR IV RS EERT
10 ££EF,
3.1 FOKRKBINHDHEBRHEERRER

EUARBMESERNEREERTE=
REL, HEERARBERFMER: BE. AinAh
EAEEKH . SRFBEV S EERRE,

FEUARRI N EREHFEEKRE:

(1) HHBRAHES, #ERER 10 —%K;

(2) EFBAEEKMES, RWAER=11~
13 km BB Ma =1.5~1.6 R K175

C(3) NKHURBEEER/REMIEE MBS
(REHS);

(4) HERFHREMES, RIPMLIFEL
REHESHFAERTRE/N;

G) RANAELNBEFETER
(FADEC);

(6) BUHYERL 40% ~60%, FIRMEERE1
%, WAHRS 2 1F;

(7) HHARFAREAK 25% ~30%.
3.2 BOKREDIHNEERRARR
3.2.1 #EK 10 -ZRINHFEEFEFSYHEE

BFEEOALIV A REHER, XEZ
BEEH#BARRIVFE (ATER) HEF, &
REME, AAX—REBVWEFSHEEE (R

3) &:
HEH 0.2~0.3 - BIMEH 23~27
HHRE 1.1~1.15  -RBRATFHRKEE
1922~2 033 K

3.2.2 BEW 10 —KRHNRANEEFLA
(1) ESHLRSE OFEH. AHESHRH

HHEF®E, EFHRER r,,=1.45~1.5, #&
BE 5, >0.86, FIRME SM=20%; QH 3 &
KRB +5~6 REEESH, BFEMEW r5 =
25~27; Q/NBIL A AT, BEREMTIM
RIGRES

(2) BEESE OFMSSRETEAEH
R; QREBZBEAR (W F119). SUEER L4
L H KGR T B AR

®3 ANNBEL 10 —REDITEEREH

Table 3 The main performance parameters of typical
engines with a thrust-weight ratio of 10

E?%ﬂﬁﬁﬂﬁ F119 EJ200 M88-M AJI-410

(XEH) (HKHE) @H) (JRIFEK)
I 41/ daN 15 560 9 060 ~9 300 16 500
Ahnh ¥/ daN 9 790 6 000 5 440 ~10 000
e "
/g - (daN-h) ! 1.80 1.85 1.80
THAEEE om0 o
SBWER 26 26 25
R/ /E;Ef%m 3/6 3/5 3/6
i H 0.20 0.40 0.3~0.5
REARSBE/K ~1977°* 1803 1850 1850~1 900
£1:3:4:4 >10 ~10 ~9.0 ~9.43
Jich-d F-22 EFA-2000 B Rafale 1.42

* RAEEME, SMIRES AN 2.4 71 0.62, ATREAER.
* * NAGHAE,

(3) B OFK. 2-HEFEEHSD
Bit 7k, REMNE, & . KERREHY R
%; QRBM A EBREAEAR, HERBR=>500
~600C ; OQXMFiRERITHEAR, F119 HHBIHET
H. BRERBZEMREIFALE; OFX. SRE
HRARERITMMIHER; OF4HF SN, 5
TS v AR Rt B R R B R B R

(4) HE OREWEHRITHEA, WF119 %
AERRMEERAON _THE, USHEERR
M HANS, HEBHTRILIFEEFE S
iE; OWMEMNFEITE, B, B, REE
#l. K/ R ERBER,

(5) BHESE OFI9 RALE=RANLE
FADEC, #—# B #HE; ORBHFRSE —
HALRLARIVNBRETESEHATER; O
YR ELH AL EE AR,

(6) Fitkl. HLZ OFE=RBEFREH
R, #RTAEREKRT 1100 CT; QWHEAAENLLE
REA, REBIEHEE, FATRERGER;



%2 #A

XURWE . fi2E R BB AR B R RATE K 27

FLALENE, AR TFREREMTKBEAESE
7 QN BBV ERAREBEERT S M E
(PMR15); @600~650 C4k&4%, AARHE KW
KesM@dra, EESVEERBER 30%; O
Bk O RN R B 2SO AR R £ A
URZRE; OFEESHEILARMREERA
WRGEER; OMEEFT SMEMEK -RESH
K, BT R E AR R T AR B A R R
F; @¥. PRI EHRARKXE™, URBSR
R, BEBE,

4 HEH 15~20 M F E 4516

XEFRTE 1988 FRMAH LM “HamtER
BRIAPEFEAR” i+X1, B IHPTET 3t+&. ZEEN
EFHTAEHEAZLORINE I BBt R
(ACME - 1), H3t[H Hir2F AT H R &S
% (CFD). &M h1%. 5. BH. FEMmF
TZEURBEFRFTEFEHHRR, Bit3 2020
FRifE, FTEIEIAMEERER 15~20 R,
EAUBRER LMER, HFRERELIAERS
BE 15, HEEERFEE: .

(1) KB OHE3KBHN 1R, RAFEEHR
R/ F + HEREARTHER, FREREEDR
A, KKBEEHREFEMAERKNE, EBRIENXFH
FRIR R R E B Bk 500 m/s B4, REHIE
2.2~2.5; QRAAEBRE G BB LEME
Ho |

(2) BEESH. OBMHI3IR, F1ERAE
. B0, ORANRMATRSH, ARER
A K, BBRRE70%MU L,

(3) BEZE OEFE AR HERE S FRITH
R, KXB/ME OREFZSHHAESE; QXA
BB B AEH, KEHERINEERARERE
HAME, BFE1925 CT#fTiAK, Fr LA
2 JUI 1R 1t

(4) "t OF. KERRYIERHMEE,
UBUHS . BEREZ A FMEE; ORALHMY
ERAHBAR, FHH. ERBBAT HORE
AEMBHTR, NTIKKBSFEHRIZER
B; ORAWARHMFHBERRETREH, B
& 30% U L; ORFMEESR - RE S KL
FEREAR|EERES 2200 K U L,

(5) MARBEE MRBAIRKBEET
2200 KM L, Bfi#ESH F100 2% 70% ~80%,
R SR W] RER BUE I SR P

(6) BWE OXRH 3602 imiEmxE
WE; QRAK - BEFEM K

#EEE (2000 FE# KITHRMETM), EBH
HEW 15~20 RV ELRKIV, BERS
MEEAIBNEE S, BWE 21 000 m HZEL Ma
=3~4.5 fER A KAT, FEKMFHEAW
iR, e, MEETIEMFA. AR, 5I5H
MBS RBESHN N EBEFRIFRRY, 7
21 e, Ma=2.0~2.5 (B EEER K/
T H R R-IIL, A RTRE A 32 B B IR A i A A
ki,

5 JLEIANIRFe L

5.1 WM, zHET, EEDILEIEIM
TIIVE “SWO” RERR, TROEHBTH
K BE ¥ 3

(1) MBRIVFRHBEAEER, BRL. A
Pk, BRtAAAMEXHEAHERBEERLT
B, HETR ET S K ERRS, |
BEMSI BRI e S R BV R £, R, 2K,
EE, |

(2) —BARKEANIM TR 2B —RE 20
LETER, HHAY L KA LK 56 4,
T & SALTRT T4 B B4R AT 15 ~20 £ %04k,

(3) BHE, REXINLEERE, ERY WK
T r—, EEHATEMIZIUNER. 5
L, $RMATZE, WS AT MK R SHLEY
“RPO”, EPARFURE, X, RETLA
SEEEMEDIN, ARL2HFA,
5.2 #—$%—BHEINR, YZTHBEHFIHE,
18 % ZhH BUHF 32 B % 5 Br L SR 41

REMZERSIT UK BIHMRE, RSHH
ABART, EAREELBTHHOBT. AEAR
HEE, REEEREHAEMMS, BARMEH
T, ERMRHAE, IE, b ETFFHEERIE
BEE, HELRTEFRITRRE, &LHH
TR s A AR R, R LR A EES — R
e, HERAZNY, THRKIEE “TKBAT
EiB”. BHl, WIHERMRE, HASHREH,
RBTFRERT, HEREAKREL, B,



28 FEILERE

F1%

Bk, FRARZHEANZFEBRAAEHRY
#o UL, LAKE “EXH, BRI, ER
5, BEH ACRE, MgV EBEARBY
BA, MEFHERE. FU, RITSHFEHKF
MEER SBRIBA,

5.3 ERRBLEE “M=E", SEiREEFP
MR, HEEFE, BUITBNEARARKRGER
KRS

(1) BURRHEG “MEE", BRZERBEHR
ANEHIBLE, FERBE. REMREIH;

(2) #ilEEEHNAFE P EEHY KRR
FRZBAR, HERIRRE, RELNBEMR
EE;

(3) B “MZERINNEREAZRE”,
HRFBEHERAETBREETNER EAEE;

(4) %M “LHERE, RHEL, FRERF,
HEER” RN, HAFEESARE. KSR
L. RS, SFoHSUERE. B E
H5EIEIHHRE;

(5) EEEIF, THERE. TR, EEM
VBN TERF, FELMBMEZ 4, HEH
245

(6) REUAHE, BEMRI—XHETHE
KPR HEERFTE;

(7)) BT BRI BE 2, LATAT AL KB E,
AW ‘BRI, HEEFIAFTSEIH;

C(8) ERFERMBME. TZ, #H. &
S, WM. BESHTEOFER, BRIV TE
", EPHRFIEEMNE L,

5.4 ERLEFETHBNSEINS|HIXT

ERMERINBRFURSE, BURSI#HI
HEH#HEAR, TH “BRX" KR

(1) FREREE, SHEFHER, THUREE
A, RO, LETHE, B/AXR, BRIEH
B, L “BRR" B, BENEMZREERE
ERREHERSE, XRTENAREETH, ¥
BIEMRE N RFVA, RIMNLMEEIE,
HBUBE KRB

(2) MERMERIPENR, RIILFIELE
AMEECHIRIEL, SI#EFHAEN Tt
R, RENFERREREMBTHHEES, AT
FE i BA P EA IR SIYLBRER
5.5 EHFAAKEHE (CFD) FitRNH

REARR, RRESERESHKFEEBENERE
3

(1) BEHRKBEZF A CFD it B HH
AREGR, EEH#HT-HERIT “E@”, EX LT
N “ERET [ OB R, ERIN
RIBFRI AR 28 8~ 10 £ 45585 4~5 &, &
Bt AT ZH 40~50 AR E 10 BER.

(2) ERE WA S BH CF 27 6025l
£, BEYFI#HFHEML. Bl —EE S K
#, BY—E+TEHCHBOTRGER, MERS
By, WEAREHN, :

(3) BYUHYL “PEMZRHNZTHHESF
D7, FENEREIABRER LR ERNET,
REREMZRIVELES, UBRIBEA B
EEHESEREH#HKFEENERRR, LR
i BB RROFRERE.

5.6 MAKRBRHE, #FH, WS, TERRRZ
B 3 S AR BTLE B R

B|HORGTT, ESESPAT LA BB R 245 A
ZRER LR 1/3~1/4, RIVBEES S5HHR
MEEIH 1:1, RE “GERERERBRIIE
AR” 3% (IHPTET), M 1988 2y 15 £+ &
FHANA 3.3 2K, BIHRFE S0 LT, Rl
NREM I+ IULET,. REHRIVITL, S8
BRTEAR, HMERELMK, FEEBDH
—HHRE. EHMMERBIITLERFTEHRE
B, ERFIMABHFLRELE, FRHERSHR
ROLHFEEEE, EERERIR/T, ENEE
ZH, BUARBKTESE, ERTELR, XHE
R, EETRIJLGEH,

%% Xk
(1] 7EE. ERARSY/RBEINIERELEERRE

[A]l. M. El® . A 21 HEHMEREE AR

£ [C]. L3 MERARAIAB, 1994
[2] Franus D J.Pratt & Whitncy F100 [J]. Gas Turbine

Forecast, July 1993.1~13
(3] waf. #HANZEHINFEHR (M]. LX: MZELT

Ak AL, 1996
[4] Franus D J.Pratt & Whitncy F119 [J]. Gas Turbine

Forecast, July 1993.1~8 .

[5] Lane R J.EJ200 The engine for new European fighter

aircraft [R]. ASME90 - GT - 119
[6] Brown S F.21st century hot jet engine [J]. Popular

Science, 1990, 236 (6): 83~89



g2 XUACHA . A2 R BHLBOR I SRR AR I 29

The Development and Proposals of the Aeroengine Technology

Liu Daxiang
(Gas Turbine Establishment of China, Xindu 610500, China)

[Abstract] It has been only 50 years since gas turbine engines arrived in the early 40’s, however, there have
been great changes in gas turbine technology progress. Gas turbine engines has been playing an important role in
the development of aviation industries. Turbofan engines are always at the leading edge in technical area.It has
become the major power for modern fighter aircraft and transportation aircraft in the trunk airlines. Thrust-
weight ratio, one of the most important technical parameters of fighter aircraft engine, has been improved from 2
in the early time to 8, while the fuel consumption has been reduced from 1.0 kg/daN+h to 0.6~0.7 kg/daN-h.

From late 40’s to the early of 21st century, there have been four generation replacements of fighter air-
craft. Fighter aircraft engine with a thrust-weight ratio of 8 was emerged in early 70’ s. It remains the main mod-
el on active service for developed countries today, and is still under development. Fighter aircraft engine with a
thrust-weight ratio of 10 is in development, and hopefully will be put into service by 2003 . Aeronautically devel-
oped countries have been applying their aeroengine research and development program since 80’s, in order to
provide themselves with military and commercial advantages. The target is to demonstrate engine technologies of
a thrust-weight ratio of 15~20 and a fuel consumption reduction of 30% ~40% . It is forecasted that this type of
engine shall be successfully developed by the year of 2020, which double the engine capability. It shows that the
development of aeroengine technologies is being accelerated.

Facing the 21st century of knowledge and economy, challenge and opportunity run together, difficulty and
hope go in parallel. We must seize the chance, go along with the trend to speed up the aero technology develop-
ment in China. Views and proposals aré given in this paper.

[Key words] aeroengine;new technology;development and proposals
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