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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‘;};"%rrﬁfne 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 " S 59, (05 " osls (@l 6380w Gl slei 1 S

JUE 50 o2 599, amio

ol 5l eolanal [8]4 [7] d6] ezl jo (Sl slo oo (cwyp 40 g5 b
oled Gl o sl auiS e kald ol Gl (Seasl J
(Bl Jow 4 amgi b oojlge 1 alold gl a0 gl )l Slowlows
LS Jhw by cldlas olaly [6] canl ool Cownyy* <1
oPey Sl essne glalhs alS Gl g [19] ead a5 o
JOE0 WRUSCTR 3 IR [N APSN FS RN SO PP NPT 1
[20] el oty bl Slewlns 45 Eaporm JLid oS (sl

5 JUS" (sl Sl sl S0 (30,51 Canssy (6 (sl ol o
2 o i bl asoue o g (028 s o et puile) s 4
G (ol el o0l g a3 AlSTas O jgeas o (YL Jlew 5 0ais
el 38,5 plomil 4] oo diges 3l (5 )l0 peSII L

S8 5l JUS ol sles s Sl sl o4l oy ialesT o
Shop 2o "6 o o g 5 Jlmr)S 255K Sl
Sl JESl ey (olbed 685 xSl b e 5 el ond ooliiul
TS 0] I KV CI PV VOV PN [ JRCAN S | NSV PN
39 x5 0l 5l IS g (dome )l JEST oy il sl
oo sl slp Ve s oeSile 5 o lms sles oln " ponlam
sae 5 &)l JU! o b 4l e (6l e ol o0 osliiul T b
Jsart olwlp (xSl cdol sae coles 10 9 ol dalys cassy cdul
A aslgz dwloe (10)

* Incompressible
® Second order volume discretization
® Simple
" Liquid crystal thermography(LCT)
8 charge-coupled device (CCD)
° Area weighted average
10 T
w
™ Mass weighted average
12
Tbulk

319

ou,  0(P+ik.) 1 0

Tox;

ax; RedX; [(1+ven) (axj T ox,

oU; an>
(16)

:63)3‘ aJoles

NN Y i
Jox; ~ Reprax; |V " gy, an
(bl oadlg> 5 (@) slauls 5 3985 sl y

(18)

_Vtn
Pr

18] o vl a8 5 ks 30.9 ge gl (Pry) (Sas] il sae

At n

G (Silwdmd -3
lowis )5S Julos o o)l Jlsl g olye (So5d med jskaieds
dwsid 90 ¢l Ll buls o g o Sl o goue (glwans
JU5 S gilwans cpl jo ol oo plol "1 JSE" o sad etk
ul.a«.b}s Sl 00l M)f).‘a.t)b 25.68 éJj)M )Jaﬁ l) JiﬁdJ-ﬁhwﬂ
Loy candiml @ pScaz 50 0o JbalsS &hsoay SISV glaoais
0)l320 95 30 (3392 (295 9 39 Lo Su (59, > 90 50 423 60 4yyl;
olid Ha 8 50 sawaie 3l (Soleds 2 IS0 5o ailonds (g3lwand @l
i s O yge0dy A8,5 g (gilwdds 10 (650 Lol il oals ooly
ol axd S Sl pe ol jled Ll ()3 50 5 3959 50 el 5399
J.‘[l.w 6],3 9 wl; dLo)f )Lw Jaa‘rw 03 Lg)l;\fo.\&) LgLQo)ly.b Lg‘/..g s
390 slosalan ) a5 o] 5wl oo a8 5 L 0 gole Lol laolgs
20T L el (6349 50 gy 1 ey 0 6000 5 1000 (s dnslro
S (225 sl b Bllas 55 (ole)F LS (izmen g Sl oad a3 Sl

[4] sl 000,85 bl ol o oolainl  riw Lasl Cqe

Gl a8 as 558 [18] LulSer 3 Sl oo iegh o
slp Job 4 Blo JUIS G oy jloonss a3l L3 (oo (Sdbasngs
L Slo (699,9 JUIS SO 51 5 45 0,90 diged jo el 3Ld jloodio 4l b
L JU <G 5l o aslol jo g b, oo 4Bl drwgs Cga 700 mm Jgbo
99 50 b,z Cawdyml S ez j0 4> 0 60 gleosss 3 700 mm sk
el oals oolaiuwl @b asie g0 j0 ol g b S I
oad &1L Jgaz ;9 55 gilwaned Gl 6l 5 850 (pwaie o el
D oosis (pm alold P daonis glasl e daosis aysly f aiged cpl o .ol
e JUS s T H 5 JUIS o0 W JUIS oo L elaa (Sl b
samlice JlB "3 JSG" o awais Lol sl gl ol o oy 9590
oW

5 eanaSed 5 sledde lp ! CameS las 5l Gaiss ol o
4 4> 95b .l oud oolitl SVl Julos Cur T csgls el 33l 5
ol T (Sxasl Jaw 5l ool b olelne J6] g po slerinn 5 5loJse

S o Lz Y

e, clle o (Saal Jow cpl 5l il a8 3 & jgn sl S >
ol 00 oolaziwl U':"’l‘

[4] o0 (g5lustrnis asin olal 1 Jguor
Table 1 Dimensions of simulated geometries

D H W L
P D
e el mm o mm ()
10 0.058 25.68 1125 145 60 1400
! Gambit 2.4.6
% Ansys FLUENT 16
SRNG K — ¢

5 oplaids 17 055 1396 3l yo o0 Suille wiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.5.24.2
https://mme.modares.ac.ir/article-15-1947-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.10275940.1396.17.5.24.2 ]

Ve 9 ygs Amiama Sibuao Suw OB 02095 50 33 HIAIS I B S wjlra JLsl g gl oSk T Ol s JSib V slaodss (55gleiss walicke yloday ).u“ia Aulio

a £00 mm

Iinlet

40 mm

-0 oullel

= 200N

sEEsmm [

e 1125 rm

1Tidmm

Fig 2 Schematic of a wall with ribs in downstream orientation and the geometric parameters
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Fig 3 schematic of the cross sectioned V-shaped ribs in downstream direction in one side of the channel wall
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