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Abstract: P THH
bR
An investigation on the cooling characteristics of multiple rows of opposite lateral ejection angle film cooling is b FLiAfE

conducted by means of an orthogonal numerical simulation test. The numerical simulation is conducted by a Realizable
k-€ turbulent model and a two-layer velocity zonal model using commercial numerical calculation software. The purpose
of the investigation is to reveal the influence of such parameters as lateral ejection angle §3, orifice coefficient F, length
to width ratio S/P and blowing ratio M, on film cooling. Besides, this paper also tries to find how the above parameters
act on cooling respectively. The results show that, compared with the classical counter-rotating vortex pair which
appears in the flow field of double-jet film cooling, the vortex pair structure in the downstream of the film-outlet of
multiple-rows of opposite lateral ejection angle film cooling is asymmetrical, and cooling is maintained by ejecting
cooling jets through rows of holes continuously. It is worth noting that this structure of film cooling achieves excellent
cooling effect. The orifice coefficient is found to have the greatest impact on average film cooling effectiveness.
Descending order of other parameters, based on their impacts on the average film cooling effectiveness, is: blowing
ratio, length to width ratio, and lateral ejection angle, while descending order of the parameters, based on their
influence on the heat transfer, is: =55, M=1.2, F=2%, S/P=1.4.

Keywords: orthogonal test cooling lateral ejection angle film cooling effectiveness heat transfer coefficient
Received 2013-01-08; published 2013-04-26

Fund:

B H
Corresponding Authors: 7§, Tel.: 025-84892201-2312 E-mail: chppe@nuaa.edu.cn Email: chppe@nuaa.edu.cn

About author: TP 9, L4, FEFFI: i KsiPUL#. Tel: 025-84892201-2608 E-mail:




B
ks

dy02jx006@163.com; i iffif
chppe@nuaa.edu.cn; LAk

Sl AL :
TBH, s, AR fe. ZH R R S M SO JEPERF S [I]. s 244K, 2013, 35(11): 2472-2481.DOI: 10.7527/S1000-6893.2013.0210

7, B, WA, FEOFTUT N RS RENUER.  Tel: 025-84892201-2312 E-mail:
B, EE TR, RTINS KEHUER. Tel: 024-24287495

DING Yang, CHANG Haiping, DU Zhineng. Investigation on Characteristics of Multiple Rows of Opposite Lateral Ejection Angle Film Cooling[J]. Acta
Aeronautica et Astronautica Sinica, 2013, 35(11): 2472-2481.DOI: 10.7527/S1000-6893.2013.0210

Copyright 2010 by #4524k



