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Helicopter Backdoor Drag Reduction Technology Based on Non-smooth

Surface
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Abstract: In order to study the effect and the flow control mechanism of the dimple non-smooth surface,

hemispherical dimple units were arranged in the out surface of the backdoor. The method of computational

fluid dynamics (CFD) numerical simulation based on 4-w shear-stress-transport (4w SST) model was used

to comparatively analyze the resistance characteristic, local flow field of after-body and pressure distribution

of the smooth and non-smooth fuselage. According to the analysis of the local flow field and pressure

distribution of the dimple, the drag reduction mechanism was obtained that the low vortex in the dimple was

able to delay flow separation and the hemispherical dimple and pressure distribution of approximately

constant could reduce the area of low pressure related to drag, the results of both were reducing the fuselage

drag.
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Fig.4 Grids of single fuselage

04}

0i0 012 0j4 0i6 0:8 1;0
AL B (H—1b)
E5 Y ot
Fig.5 Distribution of Y plus

2.2 FERBXiGAE
%M X IR F 2 BRIE M40 5 50 5 06 18 R i
A A 1 5 R A, T e B 5T DU B [ 50 5 X4y
i A EAE B PR T S HLE V- 5 R e
P AL —M . MBTE AR R ARG K ki 72
JELRE (0) M 5%, B 75 B2 A UE 1M1 5 T B /N T 24 b i AL
2R R LR 1 R /NEUE S 0.66~0.80, Ik &b R
$}90.60,0 A TR (4)5(5) ., Hfth £ % &
B9 LT ROSF, MG B4R D o 2R, 9 i o) ) B L
WHUE A SR~4R, AL L o8 AR, PR 40 A B 5 3R
P 0L P 6
o(l) = 0.035//Re ()" (4)
Re(l) = Vi/v (5)
Ko ML FZERE LM S K s Re I
WG VO SRHE 5y his sh B R

D
T X 45 =
T

L :

._@.,@,Q}__

N

{}.@,_Q}_
T 1

(b) 2D sketch

MDD

N

(a) 3D image
6 detiRim

Fig.6 Non-smooth surface
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Fig.7 Component of drag
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Fig.13  Pressure distribution of dimple
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