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Turbomakina

* Akiskandan enerji alan veya akiskana enerji veren
turbomakine denir.
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Gaz Turbini

Gaz turbinleri 3 ana bélimden olusur.
* Kompresor

* Yanma Odasi

e Turbin

Ayrica itki elde amaciyla kullanilan gaz tiirbinlerinde tiirbinden sonra lile bulunmaktadir.
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Brayton Cevrimi

Gaz turbinleri termodinamik acidan Brayton ¢evrimine gore ¢alismaktadir.
e 1-2: Kompresorde sikistirma.

e 2-3:Yanma odasinda isi girisi.

* 3-4: Turbinde genisleme.
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Gaz Turbinleri
|
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Turbinler

Etki Tipi N Tepki Tipi

» Turbinler iki kisimdan olusmaktadir.
e Stator
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Hiz Ucgenleri
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@ Vv, Velocity Triangle at 2
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Ses Ustu Etki Tipi Tiirbin

Yakit Besleme Sistemleri Organik Rankine Cevrimi

Pressure-fed system Pump-fed systems
gas generator expander staged combustion
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Turbine inlet
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* |zantropik Hesaplar

* Maksimum debi bagintisi

e Alanlar orani bagintisi
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LUle Tasarimi
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* Tasarim parametrelerinin boyutsuzlastiriimasi

T _ mV/e
0 =—> ~— 75 »  Debi Sayis
Treferans
5= __Po P = ok »  Basing Orani
Preferans
P )
W= o= »  Gug Sayisi
N* =2 »  DevirS

3,89 71,06 0,035 | 0,053 3,68 15216,74
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LGlenin Boyutlandirmasi

Mach T P p C \'}
0,14 0,999 0,989 0,994 23,33 3,27
0,19 0,997 0,979 0,986 23,32 4,43
0,29 0,994 0,953 0,963 23,27 6,75
0,34 0,991 0,936 0,948 23,25 7,90
Mach T P p C Vv

1,90 0,79 0,16 0,20 20,71 39,35
2,00 0,77 0,13 0,17 20,48 40,95
2,10 0,75 0,11 0,15 20,24 42,50
2,20 0,73 0,09 0,13 20,00 44,00
2,30 0,72 0,08 0,11 19,76 45,44
2,40 0,70 0,06 0,09 19,51 46,83
2,50 0,68 0,05 0,08 19,26 48,16
2,60 0,66 0,04 0,07 19,02 49,45
2,70 0,65 0,04 0,05 18,77 50,69
2,80 0,63 0,03 0,05 18,53 51,88
2,90 0,61 0,02 0,04 18,28 53,02
3,00 0,60 0,02 0,03 18,04 54,12

Giris

Cikis

Bogaz
Mach Ae/Ab de/db
1,9 1,31 1,29
2 1,48 1,37
2,1 1,68 1,46
2,2 1,92 1,56
Fa 2,20 1,67
2,4 2,55 1,80
2,5 2,95 1,94




e Karakteristikler metodu

Characteristic lines for Mach=2.5 and Cp/Cv=1.15
5 1 T T

* Nokta Bulutu ile olusturulan egri
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Kanat Tasarimi

Girdap Akisi Yontemi Kdse Akisi Yontemi

» Dairesel yaylar » Cark girisinde dlizglin ve paralel akis
» Gegcis yaylari

I.--I'ilralll:l Flow

———  Lower transition arc
——— Lower circular arc
— Upper transition arc

Upper circular arc
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Girdap Akisl Yontemi

v =E (F— 1) +=+ {J_’ircsm[(k — 1)M** — k] + arcsin (—— k)}

=B —(vi —v)
= Bo — (Vo — V1)
= fi — (vu - Vi)

arujﬂ — Bo T (vu _ Vﬂ)
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Y. ] Y‘UP
+ — Inlet upper transition arc i
(x* o) Major compression characteristic
ke ¥ lak L (0, R*.) Characteristic/Mach lines
(=", ¥
i v
¢j p]
[ (0, R™yp)
/ (x.up.v Y*UD.J}
R
. &
—— Inlet lower transition arc
—— Major expansion characteristic
Characteristic / Mach lines
= > X
0.0 (0,0)

f(R*) = ,E arcsin (;;—21 — k) + arcsin[(k + 1)R** — k]

¢ =-f(R)—f(R,")

» ¢ akis acisi degeri pozitif ise genisleme, negatif ise sikistirma dalgasidir.
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Rotor Capi Hesaplamasi

e I T T 1 I T T 1 I T 1
40 |- —
20 |- —
[1)] S
o “
L~ 10 0.01 ™ —
S sl ‘\ \ Qe 0.8 —
) o, - s ‘\‘- l
E 6 ‘&\\“ N < Blade height ratio, h/D —
m ~
i 0.04 > w@
© 4 0.06 N SN @‘1‘- . 0.9 -
(&) 0.08 - %ﬂl "N
= 0.1 . \ @h“ 0.3
o | gl S @*-"ﬁ\ el
W Blade height 0. ‘\\ *‘%\‘“‘“‘
ratio, h/D .4 SSROYOOOTS T
0.1 0.5 N\ 0.7
10 = Effifiency, n 0.0 \0.3 0.6 —
0.8 - o, 02 04 ]
0.6 e —
Reaction, p
0.4 | L1 11 | | L 11 | [
0.01 0.02 0.04 0.06 0.080.1 0.2 0.4 0.6 0.81.0 2 4 6 810

Specific speed, ng

20



Vix =V,.cos(a,)

W, =V,

[, .
Wl = MlI-"-"rlﬁi-' — WLJ:"

= Wi
B, = ﬂ?"{.'tﬂﬂ{wu

1 2
2.m.N
U= 0 r
1 2 3 4 5 b 7 8

68,00 | 68,50 | 69,00 | 69,50 | 70,00 | 70,50 | 71,00 | 71,50

Vi 4,16 4,16 4,16 4,16 4,16 4,16 4,16 4,16
Vig 3,85 3,87 3,88 3,80 3,90 3,92 3,93 3,94
Vi, 1,56 1,52 1,49 1,46 1,42 1,39 1,35 1,32
U 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Wig 2,85 2,87 2,88 2,89 2,90 2,92 2,93 2,94
Wi 3,25 3,25 3,24 3,24 3,23 3,23 3,23 3,22
B4 61,38 | 62,02 | 62,65 | 63,29 | 63,93 | 64,57 | 65,21 | 65,85
Wspg 2,85 2,87 2,88 2,89 2,90 2,92 2,93 2,94
B 61,38 62,02 62,65 63,29 63,93 b4,57 65,21 b5,85
Vag 1,85 1,87 1,88 1,89 1,90 1,92 1,93 1,94

LI:H = I"E-Sin{ﬂ::]
Vo = Vo cos(az)

By, = B

W, =W,

'H_,I':S = I-"-"r:_r. tﬂ-n{ﬁgj

L'r:nr = sz
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A and CC Circular arcs
BB Uzper fransilion arc
CO  Lowar fransition arc
BD Sirmlgnt line
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Hesaplamali Akiskanlar Dinamigi

| |
3D Lule Analizi 2D Kaskat Analizi Rotor-Lule Analizi
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3D Lule Analizi
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2D Kaskat Anal
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Rotor-Lule Analizi
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