b

a-aqa

Section

nsrautaiuma Uszdinianisdnwn 2
N 9 WOWANAN 2558
3711 215-436 Gas Turbine Theory

NHEINYIFYHIVRIBAIWNS

ADLZIAINTINANENS

dnnséinw 2557

kI8 13:30-16:30 U.

#89 R201

1. daseuilviswua 6 98 lvimnde aygralWidoudasuidunising

-] L3 v
drun1sivlunth gaviny

2
3. Wuenensmnriieiiiassey
4. sugnalildiniasfaianle

5

WidouTBe-ana SHRUNANW Uas section asludagaunnwin
q -~—

fnwualWinnuasane R=287 JIkg K, C,,=1.005 kd/kg K, C,,=1.147 kd/kg K,

y,=14, y,=1.33

Ad . A g
na sm‘l%msaauf'n W%G\'\ﬂiﬂﬁﬂ‘lui’l SITIUUUATNNNTIANBN 1 mMansanen

Jafi ATULULAL AU Lo
1 30
2 20
3 10
4 15
5 15
6 25
RIet 115

1/15

215t L IURIVGED

(Wapndbrav)



8-8NR THRR Section

.

v A o s &
Yo 1. aaudnNea bl

(1.1) Flow coefficient finazls Snada Incidence angle uazn15iia Stall uuialunaadiels
Increased incidence
Raduw‘d <,

/_’ - \men L
/ ——— !nxra.md €y
Reduced 1 xm whenee

HE DAY i ot

< '—\‘-1 =
g " B
\\ ~ Reduced ¢,

c, ux ‘[ / [y _\,‘ Design ¢,

u_
a Increased ¢y

a {ia & .
(1.2) saFunsfamsgydsiiiaduwainnisinalu Axial flow compressor 4 i

2/15




%a-aqa SHR Section

(1.3) 23lENTINAINFUWRETT WIS Flow rate uaz Pressure ratio aSununisifindsingnisal Surging uas

e ' ' A “ M v
ﬂﬁngﬂqsmu““aﬂaft'ﬂuﬂjf‘lﬂaaﬂq\ivlsu.a:a']“qiﬂﬂa@nu‘lﬂaﬂqﬂ‘lﬁ

7
Surge cycle )
\ D S
£ TR
1 - H] A

’
.
’

// S¢
7

Surge line {7 \
™~

73

’

Pressure rise

s

s H
§ e
p

. ™~

’ ~
™~

.7 ™~ NI

thy Mphg g thy

Flow rate

(1.4) 3985UNEAMNNNLVES Degree of reaction 1w Axial flow compressor

3/15



-
’ITFJ-'NT]R

Section

(1.5) B9BTUIWAMURIIBUILANIVEY Slip factor

(1.6) 39aBULNNVAI Work done factor

4/15



“ o .
'ﬂa'aqﬂ TNR Section

& o ° ' &
Yaf 2. aaudonusialUn

(2.1) wasuisdonlvlunseanuuuwaaun lnaldamsy Gas turbine

. . a v o i+ ] A‘ a > v {
(2.2) Stoichiometric ratio fiaaz'ls 24 aﬁmnmqwawaams'l'nam"uammn’mmavnaLwaalwaat.m'lvsmaam%'aaumﬂ‘ Gas

turbine ¥1NN31 Stoichiometric ratio

5/15



'ﬁa-aq B SRR Section

(2.3) asaupfslauvasnisiunIndnisle Combustion chamber

(2.4) 298FUBRINNVDS Flame stabilizer wiauaner 8893uuuYa3 Flame stabilizer 2 uuy

6/15



%a-aqa THR

Section

v o o . &
Uan 3. @aummuma‘lﬂu

(3.1) BIBBUBTOUANAIITENINS Turbine UL Impulse stage Laz Reaction stage

(3.2) veTupAInUAtYasnuluwameslutiannauseu

7/15



¥o-a19 TR Section

ﬁaﬁ 4. A centrifugal compressor (with radial-curved blades) has a pressure ratio of 4:1 with an isentropic efficiency
of 80% when running at 15000 rpm and inducing air at 293 K. Curved vanes at inlet give the air a prewhirl of 25" to
the axial direction at all radii and the mean diameter of eye is 250 mm. The absolute air velocity at inlet is ¢,=150
m/s. iImpeller tip diameter is 600 mm. Calculate

(i) Temperature rise

(i) Power input per unit mass flow rate

(iii} Slip factor
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ﬁaﬁ 5. A 10 stage axial flow compressor provide an overall pressure ratio of 5:1 with an overall isentropic efficiency
of 87%. When the temperature of air at inlet is 15°C. The work is equally divided between the stages. A 50% reaction
is used with a blade speed of 210 m/s and a constant axial velocity of 170 m/s. Work done factor is 1.0. Estimate

(i) Increase of total temperature per stage

(i) Blade angle for rotor at inlet and outlet

(iit) Power required per stage
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faﬁ 6. The mean diameter of the blades of an impulse turbine with a single row wheel is 105 cm and the rotation
speed is 3000 rpm. The nozzle angle (O ,) is 72° with respect to axial direction, the ratio of blade speed to gas
speed (u/c,) is 0.42 and the ratio of the relative velocity at outlet from the blades to that at inlet (k=w,/w,) is 0.84. The
outlet angle of the blade ([3 ;) is to be made 3° less than the inlet angle (B,). The mass flow rate is 8 kg/s. Calculate

the following

ek

(i) inlet angle and outlet angle of rotor blade (3,.[ )

(ii) relative velocity at inlet and outlet of rotor blade (w,,w;)
(iii) reduction of axial gas velocity (C.,-C,3)

(iv) power developed by the blades (W, ,4,) in MW

(v) blade efficiency of the turbine (1)
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