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Abstract- High temperatures and different properties of entering gas into the turbine of a gas turbine cycle can
decrease its performance. Considering the complexity of the flow distribution inside the turbine, three-dimensional
analysis to find out the flow and temperature field in the turbine stages is very important. As time passing the increasing
of the roughness of blades is unavoidable.

The aim of this paper is investigation of the blades roughness effects on flow field and efficiency of gas turbine with
numerical calculations. In this research, a two-stage turbine is modeled in the form of three-dimensional and the results
are validated with experimental data. Then the effects of blades roughness on flow field and performance of turbine in
five pressure ratios is investigated. Also, in order to determine the role of stators and rotors in decreasing the turbine
efficiency, in a special roughness, the first and second stators and then corresponding rotors have separately been
examined and then this phenomenon affected on blades simultaneously. Results showed that the efficiency drop by
applying all together on the turbine stage is approximately equal to summation of efficiency drops by applying
separately.

Keywords: Turbine, Roughness of the Blade, Three-Dimensional Analysis, Turbine Performance, Flow Field.
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2. Shear Stress Transport

W B laid ¥ 8,55 YAV siawl oslallgsd (9 g S0 (wdiho

doudo —)
GRS Sa by Lull Cumr 4 655 Gleimy by
(OgelanST Els (So,05 aile il Julge JI jo Loy
AL 2925 5l Jol> w25 D3 0,05 n ule
I e R R )
Sz d g WS (0 op e 0 6 p) GRIEH cel Julge
30 g adl galS oy el ‘LQQ—‘ G e ials
5 loygs Dlpadt Suz (LS slaanie cage ol
Sy ge dpax slee (ol

Soline 5 goae Jd=w )l eolal p2 slo Jls,s
U b & apilegss dslos 3 ol YL
ST asile o] Kimgl, 5l 6 yboans el 4zl i3l (glalisdo
Iy goue Judzi )l [FY] o)) Sen 4 @“GT Y] cmsle V]
oy & wdbogys slaglr Jodod 0 oy sk @
lesls 58 oolazwl 8,00 (5,970 (sloyw )8

Logoae el bols pleghy ot Sliid o
a5 44z (5055 5 sy > bg 5 Al alRtlej]
sz Gy St i Aas 55, 5 olojen b 5 45Tz
GBS b G w9 p2l Gy (JOS Djge
sl 428 55 O g0 ¢ JolS

L akal, ,o @ladlie Y)Y Jlo o [0] Lail)iKen 5 VLS
ozl 3l 5 aasl Sl o> 50 Y 2 2 U
Adges a3l I3 b, p ]

hon haw gy AV oV Jlo po ) Kes 5 oo il
cuie 3l asdlas Cpl o a0ged dsllas gl SUL > (g5, »
u‘j.&é.a t_él.\a C.'a..u L) (3] 4.1.4.?- )l uzL.?u L.S)") La (3] é}:
61.)) }" as ..\JM) AQLMJ C"" a l.er‘—l O oolawl fe
&S gleolns So5 sl lyr ol ) 2 gl
[8] sl o 4z g Bl

Loveef Jlo yo Y] Ll Sen 5 SIS Sern S
sy b ded Sl SISl L3l 5 5 eoliz
5 Woge o p SenP LU curs s pleadly ) ogline
as w5o,S samlive lag) ] Lsols gudas ialeT LI, ol b
Eyome 5 wad oo oS 1) plendl) 5 )Lad o p ooy (5
el plp 1399 5 5959, 9 ) Heiliwl 51 (SAL Glenily 2

1. CFX Task Flow

VFY



RUL VPRI TEEIVE

s bbb el (2D 0 6y F e g lwan

g oo oapal | s,y (sloalolas B Mol loalslas o]

g Lo Cuger 48,5 a1 (sl ol ) -
(W] s cy58 (S slie Cgzr aid) IS @ sl il b
Sl o )le gane

SaeBnl B4 S5 pleady b (Sesliage s 23k )
bogi ooy Ll ()55 052y & azgi b &S s
45 d9don iy (F) dlal; )90 4y oanS S gladiie

V] & e
H
Tth "W 410y + 3w ARy ¢ ®
H =m0 Pigieg + 1P =100 Hgyged
1 P T PG =1 e Aouier ®
HR 2

0351 Sipg il Clo 50 (g8 Jlowl g (F) Ayl 5500

-3 Jlew (20 We oJsl 55595 89959 20 Wy ol 5o s
‘fJLu.i d}L&‘ %"“)" LY Aha’c 9 Aha 9 d.‘oe.»).«o oS

il oo Sl 3550 00 S S by 9 6,15 Sl (28l

Sl ggisy 9 el Ol S LA6 2dl ol o Y

P.-P
Y¢= o1 ~ Y02 &)
POl - P2
Y. = P02,rel - P(B,rel )
"op o -p
03, rel

a Ty oy IS S i a Py 5 By ol 0 a8
5 Dppel omizeed ol (295 lad By g 555, b gl
B s )55y Tarr 9 8099 o S el A By
Dboe 585, 5l ze s ,lad

&S Gy Ao o JS gles g U5 jLid 2l Gl Y
Hlas e cady @

POi _POO

Pd = W)

0o 700 QY]

2. Reynolds Average Navier-Stokes
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1. Turbulent Heat Flux
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