814 B

556 1 finzs TRt R Vol. 14 No.6

2023 4F 12 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Dec. 2023

XEHS:1674-8190(2023)06-037-08

T 0 3 B 8 5 O M SR W AL AR R 5

INB B E AR, F A
(1AET7 Toll K2 BB bR TR B, b5t 100144)
(207 Tl 25 B A 5 M S 51 AT R ) 3 H R, 4R 071051)

W OE . Il MR IE 2L G 22 BE A TS HERE 2R R KD T A L, BR S MUR IR KB ERE. A T
W53 5 3 2 B A X M Al 0] 278 M 2 1) S8l T 5 T o MR 2 1 K Bl ME e L FE SR T S bR A 0.453 I I I T L 38
Job 81 S 22 IR AR 1 7 NS 6< 6 AL Y 17 S it o) A MR e 2 AT BRI B B AR AR R S —
HrdG e W (URANS) 5 B 45 & SST i BB (19 77 75 , TR T-Rex i 5 et RS AE 14 A TF 9 2 5 A % L Al o)
RN A A IR ) T AR LA o 45 SR AR B L J 3 A A HE 3 ™ A 0 TROLE SRR F R L RE S s — 3 4w 2 1 1)
) ¥ I A i, HACB RO E T RT3 1S 22 0SBl S8 — A T e JE 30 P L 3 1.2 9 1 B0 1 0 B 5 SR Al vl e 2 1 i
i 3T UM ) B, T 2 2 B A R AR L D80/ R 3 3 BE TR 2 I SO RCR AR S 10, IR SRR A B

KR SR SRR I s e A R T WP O R

FESZES: V211.44 XERARIRAD: A

DOI: 10. 16615/]. cnki. 1674-8190. 2023. 06. 04

Effect rules of aft propeller pitch angle on the performance of

contra rotation propeller
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Abstract: The pitch angle of the contra rotation propeller (CRP) has important effect on the aerodynamic interfer-
ence between the front and aft blades, which can change the aerodynamic performance of the propeller. In order to
study the aerodynamic influence of pitch angle on the contra rotation propeller and improve the aerodynamic perfor-
mance of propellers, at the inlet Mach number of 0.453, the numerical calculation is carried out by adjusting the
blade pitch angle after about 62X 6 configuration contra rotation propeller, in which the method is used by combining
unsteady Reynolds—averaged Navier-Stokes (URANS) equation with SST turbulence model. The T-Rex high
quality grid generation technique is used to study the change rule of the pitch angle of contra rotating propeller on
aerodynamic interference. The results show that the aft propellers are under the action of pre-swirling air from the
front propellers, the aft propellers can absorb a part of the tangential slip flow energy of the front propellers, and
the aerodynamic efficiency is higher than that of the front propellers. The aerodynamic parameters of the front and
aft propellers fluctuate 12 times in a rotating cycle. When the rotating speed of frond and aft propellers maintains the
same, the pitch angle of the front propellers maintains constant, and the pitch angle of the aft propellers is reduced,
the aerodynamic efficiency of the front and aft propellers is increased, and the efficiency of aft propellers is im-
proved significantly.
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Table 1 Calculated working conditions for the
variable rear pitch angle section

Rotorl Rotor2
", (romity B/ Te () O
0.428 2.5 4990.7 54 2.5 4990.7 50
0.428 2.5 4990.7 54 2.5 4990.7 52
0.428 2.5 4990.7 54 2.5 4990.7 54
0.428 2.5 4990.7 54 2.5 4990.7 56
0.428 2.5 4990.7 54 2.5 4990.7 58
0.428 2.5 4990.7 54 2.5 4990.7 60

J% /1/Pa
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Table 2 Averaging aerodynamic parameters for the
variable rear pitch angle

Rotorl Rotor2

Broe/ () —— —— — — —
v c,  Cn /% Cy %

50 0.293 0.908 80.76

.283  0.802  88.38
.357  1.030  86.76

0
52 0.291 0.903 80.53 0
0.426  1.263  84.40
0
0
0

54 0.289 0.899 80.32
.489  1.498  81.61
.545 1.740  78.36

56 0.287 0.896 80.14
58 0.285 0.892 79.96

60 0.284 0.890 79.83 .589  1.976  74.50
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