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19.072 96.35 124528 | 12469 | 0.129%

23.84 90.62 119.373 | 122.36 2.44%
28.608 | 84.859 113.909 | 115.72 1.56%
33378 | 78.909 107.949 | 108.78 | 0.7639%
38.144 | 73.190 102.017 | 101.67 0.34%
42912 | 67.291 95555 | 94.403 | 1.205%

47.68 61.347 88.737 | 86.941 2.02%

52.44 55.359 8155 | 79.267 2.7%%
57.216 | 49.328 73.998 | 71.349 3.57%
61.752 | 43549 66.453 | 63.715 4.12%
66.752 | 37.133 57.726 | 54.764 5.13%

7152 | 309709 | 48996 | 46.106 5.89%
76.288 | 24.764 39.859 | 37.206 6.65% bt i e o :
81056 | 18514 30.31 | 28.065 | 7.406% sl Jadll L6, g (7)
85.824 | 12219 2034 | 18.888 7.13%
90.592 5.882 9.95 7.0174 4.72%

95 0 0 0 0%
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Aaladll alasi ) (<4 coefficient drop 140
[15],[14],[13]:Adu -

$10

i LAl 3G

Temp.Cofficent drop(y) =2C5—§T0 (22) F 100 By ¥
U= o* R(average) (23) ¥ ) il Al ol sl
2
sl 38 5e (e ALl Jaxe = R(average) o) Sos 60 -
Az ia
40 Al deal
R(average) = (Lb + Rr) /2 =0.34 20 -
2N 0
P e 9 27+5100+0.3475 ¢ A W
TT* *0. .
186 m\s =U e mm & i Jsh
6o
gl f= B0 U
6 {nozzla angla o v b
3 _ < ‘ Pl 2l & s s (8) S
Ed I"; N R
:‘i o w=40,4=10 (ANSYS)
L v
% a0
E =20,4205 &8 | |
§ al=fal=10° e 140 4=f=Stress in Real Blade
2w N ) L
: - y 3.;120
i 5100
w=18,p=04 j
o 80 -
. ‘ a
‘ 5 260 -
L Flow oeficien b= €,y 40 -
A0l =20
. . . 20 -
Sl (o)t il aie e il 5y yall () G I ii 3 100
Cp =1.147 kI K s suis s 48 )l mm 4% 1 s

il iane (e Lgtle Uloan 301 Aeael) e laal (e
A

G &2 e da Al @l 5 ) s Aoy 4l 0ol & 50 (9) ) 0SS
To = 549C°

T1=530C°3\.§g)3| ‘_Al d}s_ﬂ\ e U’_\UUJ\ Byl da
T2=510C° Li il (e An LAl &l 3Ll 350 m As ja ol

ATo = To-T2(25)
ATo = 549-510 = 39

-@}(21)“&1&.«.“ ‘f Hﬂ\ 53 =y

2+1.147%1000%39
1862

=2.6¥Y=
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(30)  |Fa| = me|(Ca2-Ca3)|

Ca2 = Ca3
Cogadl (e I 8 UAS 55 5l 03a Jagl 13gds Fa = 0 )
el A gle dad LY
o R

ola (pa lg—adAdnl Sy A clalin ) o)
(YIS il Al

&g yhar il g Aiaeall 558l o (538 pall oy hall 348 -]
B 5all &l Cua 8 jlall el glsa e Al 5 gl Calaal
(Tangential a8 sl <l 3Lall b s e Al daslaall
558l Ol 5 (184N) A sY) Ada jall iy 5 e 4y, JSI Force)
. (ON) 48, I (Axial Force) 4 saall

Ayl o 3S all apdall (558 e Aaslll 2l ilalga) -2
S oal) 2kl (558 (e Al 22l Cilalea) e JB A
Aghll by )l jia vt dly G (i ikl Gllall
(ANSYS) mel—,45¢(104.29  MPayish—al i
¢(0.73) ¢sfie) 18 o (340 Aa latas <(104.19MPa)
Oy plally A5y ) A 2 e 5¢(99.3%) aldaill i o
558 O il 2l dlea) 05 ,(100%) Gkl s 0Y(0)
(142 gzl ) Ady Hlally A8 saall 4y U (5 3 sall o, Lal)
Gl dad i s ((ANSYS(149.5MPa) )zl x5 MPa)
i 2ie 5 ¢(99.43%) Gkl A s ¢(0821) e A G
il aleal 5,(100%) Gl A g ¢(0) oy Hhalls 3y )
gy lalhsal alld A da o h ANy e
w5 (142.429 MPa)is—al )
el (s G -l Aad il s ((ANSYS)(143.25MPa)
Ay A e 5 ¢(99.43%) kil s ¢(0.821)
OsS dHai 13a 5 (100%) Gl iy ¢(0) iy sl
Ol iy asanat Al (e Jad¥) s Al Ay )
A Slalea) S dam (e Al (e g il 13 (g5l

558 (e i) 250 algal 3 5 AN LAl 3l -3
Al da vie Alal) dgal) o (g 38 Jall okl

ElEAaaal A, )l e SN Mgadldad el o Baas1 4
lns g sl slgal e J 81 Aad a5 <(368.29MPa)
Aihid) (8 Yl se 3 A5 M O 51 ¢(980MPa)
el Gl Ad sl Ayl Alls 5 (elastic zone) «isall
«(520.91MPa) @l il 32016 vie o SIS dgad Aad
Lol o 1l tp smal) dlea) dad (e J8| Ll daill s2a
Agadliad of Lal i yall dihial) (e Lol adige
s i) 5218l L g1al dgall die saliall Ly )1 6 o SIS
J3 0y g et A (e e dadll 238 5 ¢(1492.8MPa)
el Juad¥) A )l 4 Aaiall A8 )l o) e Jyy e e
Ll cgpanall 138 Gailadls gl )50 de o (yo iyl o2
¢«(5100 r.p.m) e ull 2ie Jaall ipilia ye saliall 45 )
. Inconel-738 4 (3 Hanall 138 ailiad e

_T1-T2
To-T2

(26)

zloAu dal e (11)JSE hlade 8y A (i 5o iy
) ae yed sy AN 5 (Flow coefficient)d s
(0.7) st Al (D)Aad g Ak (02) dial/

(Hitachi) 4osblel/ 48 il il bbsis dea/ o JNA G s
G i il i guatall Aana b (530 G sl daiadl
0 =al s, (59°) = (Nozzle) 02 2&uall 4yl ) o 2 s
Ol g 55 e B V) A e oo il Yl 2 5 8 Al )
(Axial flow)cs_ s>l

130mis(Axial velocity) = =“-d(26)

(Cwg Cw: ;
0 U B
r— -7
| |
| Va3 |
cu | Y e
14 va o
I |
| Vel 8 |
Vel 2
| |
| |
_______________________ N

g ol e g (1) JS&

Degree of ) xic s (Axial flow gas turbine) 4~ &
(b WS L5 3l (585 0.5= (reactionA

a2==59°B3

o3=B2

TanP2 + TanB3 = (cpAT,) / Uca(28) p2= 14°

Lass (e Lgdle Jaan 3 A leall cilasbadl) (a5
&g 5 oy 5 ) Jalal) 5Lal) A Al ) seaial)
.(320Ton/hr)

228 (S5 02 Aqsl Akl (e 358 Sl @

8585 (Axial Force) 4asae s (58 (Al Jaiis 538l

(Axial flow 2= 4, (Tangentional Force)irules

43 lall @l JLadl 38 3l e diagall 3580 ) gas turbine)

LS5 iaall 4 gluse 4 ) gaall 5580 A ()Y Apuslaal) 35800 oa
T

== s<ll(Velocity Diagram) g -l Eulia cra
0553 Al 5 A8l ey Alians Gl S0 (11)JS4D 8
DAl Ol )52 de s olaily

Cw =Cwl + Cw2
Ft=m°(Cwl + Cw2) (29)

Ft =22110N
Ftblade = Ftotal/120 = 184N
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Stress Analysis of Different Types of Gas Turbine Blades in AL
Mansour Gas Station

Dr. Sabah Mohammed Ali Suha Hashim Ahmed
Prof. Assist. Lecturer
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Departement of Mechanical Engineering, University of Mosul

Abstract:

Gas turbine blades are suffering from failure, most of the studies indicate that 50% of the
failure and breakage due to its complexity circumstances, The aim of this work is to
analyze stresses at the first stages in AL Mansourgas power station in Mousl city,
(AUTOCAD) which is computer program has been used to draw the blade at the exact
measurement, where three kinds of different shapes of blades have taken, The real blade
solid and hollow airfoil at the root, hollow airfoil at the root, Solid Airfoil at the root
(AUTOCAD) program has been used to obtain the cross section area at any height along
the blade lengths, (MATLAB) program has been used to obtain equations between cross
section area and the height along the blade then determine the centrifugal force for a three
blades used in this research. The study concluded that the real blades, solid and hollow is
best because it garantee a minimum normal stress.

Keyword: Stress Analysis, Gas Turbines, First Stage Blades.
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