14 YA JIVA amio AYAY 5ol ¥ o led O F als Ladlen SSlSe  imss - ole aolilad

O2095 009 )ldAs133S JULU Ho )l ya JLGH (g33e (5 ) bw duds

R ST RVE PRSP RPN
Sl pusigen 0SSl
osb e axlss aro oSl
OFRB/FITA 1y du,B IFAFNITIYS sl 5o fu,6)
NN

S St L JUIS 5l oy 51 50 &yl Ul samts pbite & ol 655 (loipes s dnmssi 5o 55050 sl 5l by (o IS is

5l oyl Jisl g Jlew bz sleaasin e BB 8506 JUS S5 molaw 10 0aisd )| ST slaailais 3l ooliiwl .0gd co ool
slael L slaryl o sl cwl oals aiBlo 5 crme glas )l 5 51,50 a8 L otisd 1,55 slaailais [0 adllas 4y go0e S5 4y yol> aslllas
Sl o35 )8 ooliiul 3550 Sgamme x> g, 2855 )18 (s3le At 3590 Oyl Ul g Jlow aasT Gl Aee e BV salen,
S35 4n 5yl 5L Jlake g JUIS o)lges jo coli 5yl L Sl (650 bbb eolatul K — & o lasbinl Jow 5l (Siasl gjloans
S8 Aol 050 aliie Ll i 10 09290 0,28 O b ols dsdllas gl il of Sile a0 YO B Ve (s Lo BB L 0o ) s
Gomgd Al 0 a5 Oyl > Jlanl o yo cldls gm0 polie b psr alis (guman g (gomgs Dl g0 o jo jlad il g0 28 S
Do cmlin by Js ;5 00game ;o &l Jal o 6l g gaman ilednd mls cds il oo li b Sail Gl il Jol>
g LYo v 5l G dga > o oy A JLad cldl g o ls el mSTas a8 w easlice .8l Sgup dlwge Hob 4 julen, dae I8l L Ll

Bged o)Ll (650 Y ) 10 (S obul g 4l slag)l > sl 4 ler co &yl JWtl mol3l LY 51e )5 oy al33l LY. .

) JUEl g ilais ¢ Slasbre SVl Saalys (JUI ol al> &) Jlislg SulS slave lg

Simulation of Heat Transfer in A Ribbed Channel of A Gas Turbine Blade
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ABSTRACT

Cooling of blades is a challenge in advancement of gas turbines. Channels are used inside the blades to improve the heat
transfer. Repeated ribs have significant impact on the heat transfer and pressure drop characteristics of a channel. In this
study the effect of ribs with specified geometry is numerically investigated. In a relatively large range of Reynolds from
10000 to 80000, the fluid flow and heat transfer were simulated. The finite volume method was implemented. To model
the turbulence, the standard k— ¢ model was used. The thermal boundary condition was the constant heat flux at the
channel surfaces. The magnitude of the heat flux was assigned in a way to result in temperature difference from 10 K to
15 K. The results of current research were compared to the available experimental data under similar flow conditions.
The coefficient of pressure drop was comparable with experimental data both in two dimensional and three dimensional
cases. In the two dimensional simulation, the heat transfer coefficient was similar to the experimental data in the range
of this study. In the three dimensional simulation, accuracy of the heat transfer coefficient in the case of low Reynolds
was not satisfactory. However, it improved progressively as the Reynolds number increased. It was observed that, the
maximum improvement in the heat transfer and pressure drop are about more than 200% and 300% respectively. Heat
transfer augmentation could be explained by the presence of the secondary flows and disruption of the boundary layer
growth due to the ribs.

Keywords: Convection, Channel, Computational fluid dynamics, Ribs, Heat transfer augmentation.
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