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Abstract: The contra-rotating turbine technology is one of the important technical means to effectively
improve the power density and efficiency and to reduce the gyroscopic effect for engines. However, due to
the difficulty of its design, it still faces a series of technical challenges in practical engineering applica-
tion. The domestic and foreign development of the research about the contra-rotating turbine aerodynamic
technology in recent ten years are reviewed in four aspects,including the application of the contra-rotating
turbine in different fields,the aerodynamic design and performance analysis,the internal flow analysis and
optimization and the aerodynamic experiment technology. Besides it is pointed out that,in the future,it is
necessary to deeply understand the internal complex flow mechanism and regulation methods of different
types of contra-rotating turbines ,and to strengthen the experiment technology research, so as to provide the
technical support for the application of the contra-rotating turbine in different fields.

Key words: contra-rotating turbine , aerodynamic design, flow mechanism, experimental method , aerody-

namic characteristics

WiE B #A.2021 -02 -19; {&iTHHA:2021 -03 -29

EETR :FH A AREAIEG (51979052) ; [HZRHTHE AL T1(2017 - 1 -0010 -0036)

Fund-supported Project; National Natural Science Foundation of China(51979052) ; National Science and Technology Major Project (2017 — 111 - 0010
-0036)

fEEE T AR(1985 - ) U TR A W AR e AR A .



- 52 # RE B

h TR 2021 4

51 &

o B imy 46 S A8 AE A [ ek i 22 5 1 & Bl
FEAR PO T FE 5% 1 e 7 I AR e . A% e
€507 S 251 9 T 11 3 R 2 ) S W o R W 1
TUiE , LASE/N BRI T M i i 4% M, ks
Uit B, B B HOHE R i, B R S A8l
LR ORI /D B IO I B R A TFBL .

X 5 W A N B Ao AE i S SRS T T
A, 440 F119  TRENT1000 %587 — (042 L R A 6l
MR SRS TR YR T X iR i e R ah A =, iX
B st HZ 7y sdt. B, 2 &8s g
TEAR R SESHL M A sl K5 K shHL KoK R G
MM T8 80 7 5 Gk ARAG 0 . IRk, Stk i
HiR AN EERENEFEL A EAFEE
FIFE SRS AT 34

FE Zh X T X e im e TS R R, E AR EE AR
o EEREA BT BE NASA XI5 B if 48 bl 8
% i vp S i ZS & ShHLAE T e FNE [ 5 % 0w SR
BURAITE X 5 0 % 1 1 R 65 Tk 2y A 1 R A,
N E ) Y — Bl 3 e 2 A 2 P O 4 4 A, T2
SEBRN A IR R R HAT O 283k 8 T 8
i

(SR i R2aW R o W VI ES [ R DO 2 SR i
TR ST, TR B T AR A B 5 B
e IR X T A, 3R SR AT g 1 R H 2L i
NI o /B T T | R 1 N o
DEFEXT R IR AT ik 5 & DA S BB RS
AT T KR TAE . (HLEAR F IR E X X 5 i 4e 1
RS A T FEA i B, Lo A A TR 3 22 0 R i D 1)
FEAME L, PRBS ELAE 1 55 B b B A — B 1 [
k.

BFFERR AERSE AP TR 2012 4ELUAT
TEMLZS AL IR Ae S sh B BB S T T
ZEIRFILRS, A S B 25 AR [F N NI 4Rk A [R] 4
IR IR E S BR T T A ST A O, A e A X
e AE A R Sl b g B A Bh T St RE A A
N FR I8l o A XA 5 T P e . T8
LN R IR SR R R , ) BB X R iR e
BN RIS . B, X AR R I 97 B s AR
RS TIRE,

1 XERBEAS RIS HI A

1.1 EFRRREMZER LR

B T A S A AU 23 A I/ T8 B % B L 1 B
B AR S B RE A HI S AR B RAILAL
B RE 7 T 55 R S A L LA R AT LA A
S RS RE b, A IR AR X A A R
THE S0 E e 1 O AR B, AT D/
M, B R EUE S R TR . R
B b R 6 S 0 B8 8 o 6 9 0 3 K
KU T e B S, T4 85 1 A28 2 shHLiY
TS, WA T AEII A, ES5H b WP R e H AR R
HHE— 450 1 ageih m 4 B, vl 1 B8, AT
R T IR E R, RIS S N AL 0 4R
TR ., A, FEE S LIS
TAT SO JF X R e AR R 25 S S L LA BB 2
HE/NI AR, 78R B A 22 S WL R BRAR 30
E30

AR, W58 A RGBT T X i AR TE
A 28 R 5 25 S S WL bR B T AT M. £ SR
N 28 1 AR AR TR T & S AL 0 1
RPBAS R4S 530 1 IR 58 W 5% 33 ) i 5% , (15 3h
R4 B S BRI , EIB F , SRE T LA R
o) e RO BCR ST R IR T, 450
BN B 5 R /N G B ) e e TR AR
THOLE AL B 0 S, DA T ol 3 AR 5 A 5
WA IR E M. HHT, AT &7 TVD -
10, Arriel & 41|, Ardiden %1, TM333 K MTR390 %
R Bl E R AR R AR, EEA 1 +1.1 +
2 fl 1 +3/2 53 R, Belloeq % A £
W T EIF RS TR AL LT R ) 2 o IR S 1
T 5 Y SRV SRR AT, iR 2 BTG i
Tt B 17 okt | N B B L a0 e 1
HE O | DAMRIE S I, AT A I AR I i R {1 P 2
JIRE BB RO . TR N A T e
ST AR T I BT & LR OB Bt b, =4k
BT fe R 1 + 1 XERB S, EARIE R
AR YEREI AT T, R4 = ) i B A%
FARRKIN



259 1 =t

AL MR B BRI I R €53

S5 4h, Burgett 2 N BFSE T ORHE IR A T A
PLASIHLE T AT, AFFEER 8 T i A i i
1 =1 A sh L HL AR 6 () P i P8 TR B B 22, 3X
AI g2 H 3 IR R R ARGE & 22 T.00 S 4
(e
1.2 TEASFEEHV EREA

W0 i B FL A sh AL EE 52 R AS Y 2 2 i w2
PR = A R AL Z5 4 . IR AR KT R 8l
PLEA SRR —#853 (2928 30% ) , PR I R 32%06F
AT T It M . AR 4 KT & sh HL A TAE IR
B AV K % ShATLHE ) 2508 5 SR A P h 87 1 76
Fe AR AL R HE R S AR . BRI, AT SRR
B IES AT A RIZEFRER A T — ek,
Ak TIRE R Mg H . R AT AL AL A4 2 i e
SR B TR ARG, WA/ P& S
BIL, 2R T IE S5 7 90 % Ao 8 /N 303 48 FE B9 R fl e
JE R L, & Sh AL H b 4R S AR R A R
fEIE RS RS AE AR R A R —Fh i B 7 3 .

1.3 AR HER LKA

Paniagua % A" BF ] T — Fft A T 86 4 P L 4f
RGN A A 2R T2 X iR, &
L iR, il il e e 8 S AL A e d% sh
SR B R A NITTEGH T ZHE S . # ok
HEZ R 2 SR E AR TR A
THAPERE BRI A . X5 Bellocq 28 A3 45
I A sh ML R ) 2 900 e i e B AHA
1 S )R

Bl ZgERETER
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