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Influence of outlet delta-chevrons on aerodynamic and infrared
characteristics of spherical convergent two-dimensional nozzle

ZHENG Jiansheng', ZHANG Jingzhou'*, SHAN Yong', JI Jingyuan'

(1. Jiangsu Province Key Laboratory of Aerospace Power System, College of Energy and
Power Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;

2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: Numerical investigation was performed to study the influence of outlet delta-
chevrons on the aerodynamic and infrared characteristics of a spherical convergent two-di-
mensional nozzle in turbofan engine exhaust system. Results showed that the trust coeffi-
cient and total pressure recovery coefficient decreased by the outlet shaped-chevrons in rela-
tive to the baseline nozzle, especially for the larger base angle of delta-chevron. By compari-
son, the inner-recessed-chevron mode had a least influence on the aerodynamic performance
of exhaust system. However, it resulted in an obvious enhancement both for the exhaust
plume and total infrared radiation at the detective angle in the vicinity of ==15°. The outer-
extended-chevron mode had a most influence on the aerodynamic performance of exhaust sys-
tem. The equal-area-chevron mode with a base angle of 30° seemed to be advantageous, as it
had a weak influence on the trust coefficient and total pressure recovery coefficient, and also showed

certain infrared radiation suppression in the detective angles of —30°—0° and 0°—30°.
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Table 1 Structure parameters of chevron
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C2 268 134.0 45
C3 268 77.4 30

2 HEHEFE
2.1 MigKo5BREH

FH Gambit-CED B 43 43 W 4%, 8 4> 31 55
X e gt B L R W A 3 AR AT L. IR
31303 3 K SHLHE SR e B AR o T 45 48 14 5 2 1k
5 I B R HIT Be 1) N A R TR 5 i A KON R E A
AR AR S5 48 AL UK. R T R AR A R A% TG
KM TF A5 B g5 1 A B8, AR SR S HER R G
RUGEAT T A 2 <7 3, 0] 4 3 58 R I A 43
S 240 J5,310 J3,380 J5Fl 450 J7,520 J5F 590
T3 s A% EH 14 22 S 32 2 DR A BE TN 1) 3
FAM 7 RS () o 2% . 3 1 % T B 4 SR ) H X S e ¢
PEEHE R R GRSy 520 3. f /N Mg ST
WA 10 mm, BE R ] sy #5025 19 5 16 A0 21, A
Wi M k& 20~80 mm 2 .

THECR A0 FE A Q0 R < A1 36 38 FR PN 8
TR R Jo o 9 d o 1T 5 25 8 o o 9 o L P
T 100kg /s, Sl 1140 K, AN & Ui 1
30kg/s. BN 470K, HF W 1 0 AL W E T 5
AFESNFERAE J7 . B E#E R 39 R R4 R
Ji& AR R AR SRR BRORST A 10 £ IX
B, A0 FBE AN R AR T b0 B s
J3 H o 36 S AR AL TR S 9 PR 45 R g (101325 Pa)
FNEREE I B (289 KO . [ 4 BE T >R H TG ¥ % [&] BE 34
TR HER RGN BB & FR AR B E R - [ R A
THD » JIT A BE T 9 2 3 23 A 0. 75.

TETHR I I A 2] 53 i B AU LU E HE R 4

A 23 o A BB A PN R A S8 4
BRI B4R s By T U AR R Sk 8
LR B B 0. 70604, 0. 20862 il 0. 085
343 AN HE 1Ry 23 0 o O AR AR I
R BRI D 0. 233 #10. 767, K F AR 1
Fee i it A5 AL | 3T BE X SR FH AR T BE THT oK B5CHE AT it It
T . S AL AR 7 R R 2 B I XL 2E o)
Fe B HL. IR 1 5 3 AE G ok SIMPLE (semi-
implicit method for pressure-linked equation) %
1255 2% 7 i W WS SIORS BE 28l 100,
2.2 dSMVESEETE

HE I 5 I S 1 21 A5 R P
BT 2 B0 s VR A (19 155 U7 ¥ 2 WL SCHR [20-
22] AL FEHJE 3~5 pm P B HILL AR ST i
P8 Iz » R0 5 4 A 78 W5 A7 7K SF- 0 8 TN AR T
PR (B I R0 RS g 60 mL O FR I Ay 1E R HE
F G L L AME i FRAS 2 5 A S IR

P 3 ZLAMAR SR A 0 23 [ 23 A1 7 3 8
Fig. 3 Schematic of spatial distribution of infrared

radiation monitor points

3 HEERKESH

3.1 Sk

P 4 D AR T i HE I A A D b A oy
fii. AT LA H L SME R 15 X % 3RS 38 X 6 AR S A
P 52 M0 R X R R R X i R A PAY 4 Bl 1 4 R
SRS E T P 5 BOR i 18] N U0 IR X A 5K
BBy« R0 KR WAR /DN HE W AE P 9k B
14 2 B 2 5 0 A A A Sl i DR OB X e
UL 1 AR 9 3 0 5 WA/ 5 S e A 1A #R T
TIPSR B AR R K B L 5 BICHE AUBE AL 7E SR
TG 1A 47 5K BEAR 22 2 K » 54 il U AR A H
ARSI L AT RS S W 4 SR I K T
28 P TR I A A% 0 X AR TR IR o (45 WA L
17T 98 A 00 ) T DA A R A% TR 1A SR AR



%6

A JE A 5 BRTET S T A 1 O = AR TR AR O xS Bh AT AN R Y R e 1331

PRASS 4 51 B 3 T 1 AR g i v A — 3 (H ph TR

T A BB A A8 A5 T 5K B B AR 80 I B A

G DRI 10T 90 A A S st = TR

TG A R BTE. P5 ShBEE H ER iR

M I 0 2R R 0 A o PR P R AR R o LR U YA
[ L]

Mach number 0.1 0.3 0.5 0.7 09 1.1 13 15
1.0

0.5

E
= 0
-0.5
-1.0

=

x/m

(a) [l me

(d) “F [ 45°I f d
4 HES G B R A
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