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Impacts of two-dimensional curved mixing duct exit geometric
parameters on flow dynamics and infrared radiation

characteristics for IR suppressor

Chen Geng, Tan Xiaoming, Shan Yong, Zhang Jingzhou

(Jiangsu Province Key Laboratory of Aerospace Power Systems, College of Energy and Power, Nanjing University of Aeronautics

and Astronautics, Nanjing 210016, China)

Abstract: Based on general CFD/IR numerical simulations, the effects of two-dimensional curved mixing
duct geometric parameters on helicopter aerodynamics and infrared radiation characteristics were
investigated. Conclusions can be drawn as follows according to the computational results: Compared with
two-dimensional curved mixing duct with rectangular outlet, the distorted configurations of mixing duct
lobed rectangular outlet extend the perimeter of exhaust exit, thus the strength of the secondary flow shed
by lobes is enhanced due to the effective shear-mixing caused by viscous and shear force, which

contributes to a maximum increase about 19.2% in pumping capacity of the overall IR suppressor.
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Simultaneously, wall temperature of mixing duct is reduced significantly and the maximum infrared

radiation intensity is decreased about 13.3% to its highest when changing the shape of mixing duct outlet

from rectangle to rectangular lobe. When the lobe heights of mixing ducts remain unchanged, with the

increase of lobe numbers, the pumping ratio of IR suppressor firstly increases then decreases, while the

total pressure recovery coefficient firstly decreases then increases. In addition, when the lobe numbers of

remain unchanged, with the increase of lobe heights, the pumping ratio rises gradually, but the total

pressure recovery coefficient keeps declining, and in this situation, the infrared radiation intensity peak

achieve a maximum decrease about 11.6%.
Key words: IR suppressor; two-stage ejection;

pumping ratio;

0 5] §

EANLUR SHLHE R R G 5 BE T AR R A 2
A RS F R B, WA HER R
ShARGT, EINANRER R EANHEF R R G T
BT 5 | R G LA RS, % RS0k
W2 G RIHER RGNS kSl & iR AR A
SRR, DT A AICHE (B | 38 B B AIR 21 51 4
B HBT, B 20 48 80 A451%, Paterson R WHITT IR
5 7 PR A 2 s AL TR B P R AR B WL B LA K | [
INAb 2 B SGE IR 48 5 | SR & N 2L A R Ge I
J& T KRB TAE, W R85O R &
A R G5 I8 LR & SR FR AT T TR A A
FERERDT, BOF AR T AR G &5 B A% i)
P 1 BT S R e o IR ) Q- DL NS v -
X A 5| 1R A LD ANl g e T — &R
BB B R SIS oY , X H SR I sl R A 4L
SMNE SRR IEAT TR R R B4, AT 51 9HE
GG SET T S Re L . o Tk —
AR LM R G MR R IR IRR
M HAIR A, Presz F1 Werle ™ # HH T P 51 51 1)
WEE IR T AHSCAHSE

SCHFIH S BHRE A 2L oM il 48 IR A8 A
FHALHE R RGP E A B 5 5, FRf ey —
JCIRGE DBy EHREOR, s At
L AMR ST B AR LR A T, 40T oo s il
A8 A IS A SO AR 2D A M 2SR
Bl R RN ZL M SR PR Y 5

two-dimensional curved mixing duct;

total pressure recovery coefficient;

lobed mixer;

infrared radiation intensity
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Fig.1 Structure schematic of helicopter IR suppressor
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Fig.2 Structure schematic of lobed nozzle and central plug
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Fig.3 Scheme diagram of mixing duct and covering shelter

() A EHIE B 1

(c) Lobed mixing duct outlet

TOn A iR A 4 50 R TR A
JE, W E 3(o) K 3(c)ras . 5 IR 1) A B (BP
T SR 4 9 W X 0 I ) | P RIRE A I T AN AR

GEERS 8y 1 AR R 895 180 mm?, TRA 45 HY L I R Ky
347 286 mm®) ; IS T IR G A R RO Y 9
by RS Iy, 50 T — RV U N, RIS
h IR A M1~M10, o M1~M6 518 & 8
PRFF 105 mm AZE  JREON 8 1 2 18, HF 9 156 mm
W E 72.8 mm;M7 M8, M4, M9 f1 M10 SR &4
PRHFFIETE 84 mm ANZE , HE A 75 mm 1S % 135 mm,
mE 1 s,
1 RAERMEOLASH

Tab.1 Geometry parameters of curved mixing duct

outlet

Ml M2 M3 M4 M5 M6 M7 M8 M9 MIO

N 8 10 12 14 16 18 14 14 14 14

b,

156 121.3 99.3 84 728 642 84 84 84 84
/mm
I 105 105 105 105 105 105 75 90 120 135
/mm
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Fig.5 Temperature distribution at covering shelter outlet
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Fig.6 Velocity vectors at downstream cross-section of mixing duct
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Fig.7 Pumping ratios for IR suppressors of different mixing duct

lobe numbers
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suppressors of different mixing duct lobe numbers
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Fig.12 Vertical infrared radiation intensity(3—5 pm) for IR
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