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This study deals with realistic internal cooling channel called serpentine channel which is installed in high
pressure turbine blade of gas turbine for the purpose of protection from strong thermal loads. Objective of this research
is to know prediction accuracy of CFD by comparing experimental result with CFD results. Using transient
TLC(Thermal Liquid Crystal) method, heat transfer distribution is investigated, and RANS-based simulation and
DES(Detached Eddy Simulation) are carried out by using Ansys CFX. As a result, although level of heat transfer is
different from experiment, it is revealed that CFD can predict rough trend of experiment. However take a look at locally,
heat transfer distribution is greatly different when compare experimental result with CFD result.
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CL Courant number [-]

Dn hydraulic diameter [mm]

erfc error function

h heat transfer coefficient [W/m?K]

k fluid thermal conductivity [W/m K]
Ln Each channel length [mm] (n=1,2,3)
AL Length interval [m]

Nu Nusselt number [-]

q wall heat flux [W/K]

Re Reynolds number [-]

Tw wall temperature [K]

Ti initial temperature [K]

Ty main flow temperature [K]

t time [s]

At time step [s]

AT time of flow go thorough from inlet to outlet [s]

ATn time of flow go through each channel [s]

U velocity [m/s]

Vn Representative velocity of each channel [m/s] (n=1,2,3)
v Y component velocity [m/s]

w Z component velocity [m/s]

T time delay [s]

P density [kg/m?]

c specific heat [J/kg K]

A solid thermal conductivity [W/m K]
u viscosity coefficient [Pa s]
Abbreviation

SS suction side

PS pressure side



3. pLE - SBRTA

A LT A NEFLE Fig 1 IOR”T, TA MNESUITZ U
JURHIERLG, B L E FEALSRE SN TV D, ZOT X b
T ISR O NEAHENS 2 e LIk Ch B, Z i
BEAZIT BRI LT 60 BEMERL L7z U 723 SS I & PS HIZAAN VA
I EINTREESN TS, ZHUTNNZ, STHRARDAOWEE, 2o
DE—2EFTHIE, BEENHEICR> QNS I &, TRk
FERAEIR OB TR/ 5 Z L 7 EAVE L LTET H5,
LA VAT T ONXTER LT, AERE S Dhid, Fig 1 O#F
i A-A TORSVEAMERR L LTV, FEEBRIFO LA 2 L 2ETK
25,000 TH 5,

pD,U

Re = @

®  Pressure hole

® Thermocouple hole

PS SS PS SS PS SS PS SS
y
&gx

Section A-A Section B-B Section C-C Section D-D
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Turbulence model Shear Stress Transport
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