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Infrared characteristics calculating of turbofan engine exhaust system

HUANG Wei'*?, JI Hong-hu', SI Ren', CHEN Jun'

(1. Coll. of Energy and Power, Nanjing Univ. of Aeronautics and Astronautics, Nanjing 210016, China;
2. Dept. of Aerial Four Stations, Xuzhou Air Force Coll. Xuzhou 221000, China)

Abstract : Reverse Monte-Carlo method ( RMC) combined with narrow band model is adopted to calculate the infrared
characteristics of a turbofan engine exhaust system model without afterburning. The processes of emission and reflection of met-
al surfaces, and the processes of emission, absorption and transmission of CO, ,CO and H,0 in gas are considered, and the
absorption coefficients of the species are obtained from NASA SP3080 database. The method of searching the absorption loca-
tion is improved, and the relevant computer code is developed. The distributions of spectral and spatial infrared radiation in-
tensity of the exhaust system model are measured. The results show that the computed spatial and spectral infrared radiation in-
tensity in 3 ~ 5um waveband agrees with the experimental data quite well, and the maximum error is about 10% . The numeri-
cal method of this paper could accurately calculate infrared radiation intensity of 3 ~5um waveband of turbofan engine exhaust
system without afterburning.

Key words: Propulsion system; Turbofan engine; Infrared radiation; Reverse Monte-Carlo
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Fig. 12 Wall grid of IR computation
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Experimental and numerical study on the leakage characteristics
of brush seals at the early stage of operating

CAO Guang-—zhou’ JI Hong-hu’ JI Guoian

(Coll. of Energy and Power’ Nanjing Univ. of Aeronautics and Astronautics’ Nanjing 210016* China)

Abstract:Experimenl was carried out to investigate the leakage characteristics for brush seals at the early stage of operat—
ing. Two brush seals were tested for 27 and 50 hours respectively. The experimental results were then analyzed with the por—
ous medium model. The experiment shows that during the early stage the mass flow rate is linear with the pressure drop across
the seal. The leakage level of new brush seals gradually decreases and finally keeps on a stable level as the time accumulates.
The numerical study indicates that the bristle arrangement is loose at the beginning. Then’ it becomes denser and denser and

finally reaches a stable level which is close to the staggered arrangement. This process changes the porosity of bristle pack’

No. 4

which leads to the change of the flow resistance. This explains why the leakage level of brush seals changes.

Key words®  Brush seal* * Bristle arrangement * : Operating time * ' Leakage:
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Fig.2 Configuration of brush seals

Fig. 3 Photo of brush seals

Table 1 Geometric parameters of brush seals

Brush A B
Bristle diameter d/mm 0.15 0.15
Number of bristles n 76320 50880
Bristle angle 8/ (o) 45 45
Inside diameter of the seal D;/mm 343.72 343.72
Outside diameter of the Seal D /mm 394 394
Inside diameter of frontplate D;zp /mm 374 374
Inside diameter of backplate Dy /mm 346.54 346.54
Width of front and back plates W/mm 4 +
Inside diameter of flow deflector D;pp /mm _— 346.54
Width of flow deflector Wpp/mm —_— 0.2
Number of flow deflectors == 60
Backplate relief RL/mm = 0.6

EMTIRPRIRENEZIA 34352 e MEE
BRI EA 343. 72 mm’ X ZEZEEERK
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Table 2 A set of experimental data for brush B

C,/\m’h)  pu/MPa  p,/MPa  p /MPa T/IK

99 0.241 0.0228 0.0114 296.5
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NUMERICAL STUDY OF IMPINGEMENT HEAT TRANSFER FROM
A SINGLE CIRCULAR STEAM JET TO A FLAT PLATE

ZHU Qiang-Hua JI Hong-Hu
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract A numerical study of the flow and heat transfer characteristics of a fully developed
steam jet impinging on a flat plate is performed, Reynolds number based on nozzle exit condition
is varied from 10000 to 30000 and steam temperature ranged from 375 K to 500 K. The effects
of Reynolds number and steam temperature on the impingement heat transfer are analyzed, and
compared with air jet impingement. The results show that the performance of SST k-w tur-
bulence model used for impinging jet predictions is better than AKN k- and V2F turbulence
Under the same conditions, the impingement cooling capability of steam is more powerful
The heat transfer coefficient for steam jet is more sensitive to its temperature

models.
than that of air.
than that for air jet. The local Nusselt number is increases as the steam jet Reynolds number increases.
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