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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.


https://dorl.net/dor/20.1001.1.10275940.1392.13.13.8.4
https://mme.modares.ac.ir/article-15-4619-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-09-19 |

[ DOR: 20.1001.1.10275940.1392.13.13.8.4 ]

OhKes g S, Sg0xo

s b by el (2 @ ) P Goue (5 lwdunds

Ao US55 5l (2L plenly 28IL

s STV Jo o (Al a5 5 oo STl
Sy oM ez gl wisyS s o Sesludgnl
TR ERERE LFeeess O iy olael o 1) Calisea
Oialdl YL sy slael jo as axdl o g win 5 Jleel o
ST ied Sgdce iy SISkl il b Lud el
Ol e 5wl sbml jalgis ) (VL s U jLed 2l e
oyl slaialo;] s o8 Gl 55 clo 51 it do o ¥
Sloco Hlis pem @las ool plail Al Sliass b

a5) Jedgn S8l 5w le cmyg soeny o Dl il
(sl (Grwgy SBhacl 5 o] (5500 4Y g0y S 5l 20
ok o el a5) ey, b S Al (A6
Lol 0)55 0 rizeen 5 jLad o5 Cad 4 jlidy Ced
S slale S olnl 5 byl (2 )l 69,y 50
3 agl g o8 slagl > 5l (U Lad 28l 5 (0edon 0n
ol el a5 Jole aisS o pl ply eoyles (g5 4
ool e el eles cdl ol o ol el 0l il oyl
Wi bulpd Jlesl 5 Gy siledae 5l Gm Regn
2 o8 25 e o pduee Sz O & i L]
2 yS o )8 o5 950 w5 (8ly 5 Al Ll s

Silwand 1y by » oSl aalolen Y
iy cladloles dapl > plos sly bz S, Julos ol
L deSly slaglyr ln sdoe Jo piiege 5 052
J= 5 65 sl gledlslas v > Jlisl Jols slagl >
sloaloles 51 b aal axasl (ob,> as UL STAPRVANK g
=0l Gl dow 5l Bas oged colaiwl lecél g5l oo
oz b G, i asile olep s e @il sla
polie ols bl 5l esliwl b axas] R FE | S PR azas]
oot 9 hwge Gl GlieeS 4 e GlaieeS
Ja il Bosie gbyr > smee slasbels
TISST! Jaa gl ol 53 o 45 S & (Vg
9 E9rS St 0 S Suled S gl Jas onl ol
IR ‘5>|)Jo debol Lid Lol S cou ‘@U? ol lade
Seoy by baslin jo oYL LI e Jow opl ol

2. Shear Stress Transport
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2. Reynolds Average Navier-Stokes
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1. Turbulent Heat Flux
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