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Abstract : The paper presents the results of a detailed assessment of several modern Reynolds Averaged Navier-Stokes
(RANS) turbulence models for prediction of C3X vane film cooling at various injection regimes. Three models are considered,
namely the Shear Stress Transport (SST) model, the modification of the SST model accounting for the streamlines curvature
(SST-CC), and the Explicit Algebraic Reynolds Stress Model (EARSM). It is shown that all the considered models face with a
problem in prediction of the adiabatic effectiveness in the vicinity of the cooling holes; however, accounting for the Reynolds
stress anisotropy within the EARSM model noticeably increases the solution accuracy. On the other hand, further downstream
all the models provide a reasonable agreement with the experimental data for the adiabatic effectiveness and among the
considered models the most accurate results are obtained with the use EARMS.
Keywords : discrete holes film cooling, Reynolds Averaged Navier-Stokes (RANS), Reynolds stress tensor anisotropy, turbulent
heat transfer
Conference Title : ICT 2017 : International Conference on Turbomachinery
Conference Location : Copenhagen, Denmark
Conference Dates : June 11-12, 2017

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:11, No:06, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

1,
 N

o:
06

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

00
51

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(06) 2017 1

https://publications.waset.org/abstracts/60051.pdf

