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Comparative investigation of the infrared characteristics for
two exhaust systems of a turbofan engine
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Abstract:

A study for the infrared characteristic at 3Hm~ 5Hm wave band of the individual exhaust nozzle and mixing exhaust

nozzle for a turbofan engine was conducted and the computational results are compared with that the model nozzle experiment. The re-

sults reveal that the spatial and spectral distribution of the infrared radiation of the two exhaust nozzles are similar, hut radiation inten-

sity and spectral radiant intensity of the two exhaust nozzles have significant difference. The mixing exhaust nozele has significant po-

tential to meel the challenges of reducing exhaust system infrared radiation.
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Fig. 1 Mesh of computation
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Fig.2 Schematic of infrared
radiation of exhaust system
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Fig.3 Spatial distribution of the radiation of nozzles( W/ sr)

28
24¢

—0— Jet
—m— Nozzle-jet

212t
=~ o.sf

[« SR L L . L
420 425 430 435 440 445 450
Wavelength/pm

( a) Individual exhaust nozzle

SRR . B RR 20 FFHE S W B 20 40 5 o A
FATT A LK T s FRiR A HE AW, X &R A
N AN IRIR & 25, B T WS IR L, e/ 1
LXK, /N T CO, FIMREE, Pt LAZL 4148 5 5
T A 2108

] 5 N R 4L AN AR S e AR S R S T AR
Rtk SO RRERZ R %8RB A E ERE 2
S (R £ M ST AR A, S 00 7 BRARER 2 W 3 A0 % R I
HR RGN ES . WE A LA H: /F 3um~
SHm B, BAASUIIAE F 2 E 4T CO, 194, 15Hm~
4. 45Um [ 5 RIS AT, 83X AN I B2 AR R S A
W ERAE R 59, PR IX AN B 2 A0, HES R A
VI SR 0 S A b S T AR A A O G 4 S R R
f£ 4. 158m~ 4.45Mm P& BN, MMARBEE K5 NE K
WAL, U S e 5 D B T ) RS AR R 3 IR
FfE R SE R, A B AEm. 546, #xd o
FEHESWTE (1) 1 48 5 0 S AE 5 N K B KT
X AR A HE AT, ML AN S 1 Y615 43 A1 7 T i B
THVINRAIRIR G S5, W 2 i AR IR I 41 Ak
H S T S S PR A

20-
157
1.0 ]
0.5 ]
001 ¥ cidl 0
057 X Vidin 25
10
1.5
2.0-

120

150 /7 30

~a~ Individual exhaust nozzle
—%— Mizing exhaust nozzle  }/

210 330

240 300

270

Fig. 4 Spatial distribution of combined radiation( W/ sr)
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Fig.5 Spectral radiant intensity of the exhaust systems
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Table 1 Comparison between computation and experiments
Individual exhaust nozzle Mixing exhaust nozzle
Installation angle of Results of experiment | Results of Computation S Results of experiment | Results of Computation . c
the detector/ (°) 1/(W/st) 1/ (W/sr) kil 1/ (W/sr) 1/ (W/st) oy (%)
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