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ARTICLE INFORMATION ABSTRACT

Original Research Paper Gas turbine power and thermal efficiency increase with inlet temperature. Considering the temperature
Received 06 February 2017 limitations for the alloys used in gas turbine components, employment of techniques for reduction of
Accepted 22 April 2017 these components temperatures seems to be an essential subject.

Available Online 13 May 2017 Nowadays, the V-shape rib technology due to high heat transfer coefficient is of interest to researchers

of internal cooling of gas turbine blades technologies. The purpose of this feasibility study is to

g‘;ﬂ%’rﬁfne investigate the two proposed V-shaped ribs for the two cases of staggered and inline ribs in two

thermal efficiency opposite walls for use in internal cooling of gas turbine blade from heat transfer and fluid flow view and

blade cooling compare their thermal performance. In this work, an experimental result has been used for validation of

numerical simulation numerical simulation and then results were compared for 2000<Re<6000. The results indicate that
secondary flows effects induced by geometric parameters increase heat transfer coefficient, also the
outcomes demonstrate an enhancement of ~22% in heat transfer if \-shaped ribs with an angle 60° and
downstream orientation are located in staggering form in two opposite walls of a channel. In this case,
an increase of 10% is observed for pressure drop, however, its thermal performance increases 12%
which is positive and considerable.
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Fig. 1 Schematic of the ribs a) staggered b) inline in two opposite walls
in a rectangular duct

55 50 loais "hi S 59, (05 " osls (@l 630w Gl slei 1 S

JUE 50 o2 99, amio

ol 5l ool [814 [7] 6] azlye o (Sl slo oo (cyp 40 ag5 b
oled Gl o sl auiS e kuld ol Gl (Seasl Je
(G Jae 4 ez booles ol alols gl wm o el Sllxe
TS Jhw by cldlae olaly [6] canl ool Cowny yH <1
oPey Sl essne glalhs alS Gl g [19] ead alS Gl
JOEO WORUSCTR J IR IR PSN FS R VRS SO St LN 1
[20] el ous bl Sloloes o Eae purm i 1S (6l

5 JUS" (sl Sl sl S0 (30,51 a6l bt ol o
2 o i bl asose o g (028 @l o et uile) s 4
S ] sl 00 iy 5 AilSlo & jpeds ] (YL L g 0sis
FOWPCEIR GNP ) IRYPE POTORS B RV J P

S8 5l JUS ol sles s pFosllsly 4] oy ialesT o
Shop 2o "6 o g 5SS 235K Slomio
Oyl JUEl ey o mlos S nShn b e 5 ol oud ooliul
G ol 5o W el 0038 e IS &l Jil oy g e
39 x5 ol 5l IS g (dome )l JEST oy il sl
oo sl slp e s oeSile 5 o lms sles slp " gorlam
sae 5 &)l JU! o b 4l e 6l e ol o osliiul T b
Jsar ollp (Sl cdal sae Coles ,0 g ol dalys cassy cdul
A Aslgs Al (10)

* Incompressible

® Second order volume discretization
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" Liquid crystal thermography(LCT)
8 charge-coupled device (CCD)

° Area weighted average
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