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fa-gna SWH Section

2iaf 1. lusvuuilsznaudaa Compressor wia Pump (1tu stuunsiuariuvia) dlanmaiay

WWalsingnsalfAdania Surging

(1.1) avandratresvuuviadisi Compressor uavliinsiWanuduwusszuine Flowrate uaz
Pressure ratio afunaidsingnisal Surging  WAediuldadnels  uazavaiiunadn
Unngmsal Surging fifinasasruunisluaadnelsuazanansailasduldadnels
(3 azuuw)

(1.2) avatuadvauanisiia Rotating stall Tu Axial compressors uaravadunainiedas

Auamanisiiadsingaisal Surging aenels (2 asuuu)
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9

an 2. suwmdanuanuii(Velocity triangle) fiauadgylunisaanuuuluwalu compressor
wae turbine (faay 2 Aazuuy)

(2.1) 1lunseivas Centrifugal compressor avfitugumasuauiivivaansasluWauny
Backward, Forward, Radial wavasid3auiiau Energy Transfer aasluwauuuaien

(2.2) lunsdiuas Axial compressor asugasuaizadyaluwe 1 Stage, suwmdnuaNusivi
sruntsnmatinuasnivaaniuwe stator uay rotor uasugaidnITuyuadluwae rotor
wazasuaasuuasluwe rotor

(2.3) Tunseiuav Axial turbine asuaavuarIzavyaluwe 1 Stage, AUWannANNEITiE LY
mainuaznivaanluwe stator uay rotor uarudaIidnITUyuLaITUWe rotor waray
I uUBaIluWe rotor

(2.4) avasuaanununauasAl Flow Coefficient, Degree of Reaction, Loading Coefficient

uazadainmudsmariiiderdiasdunisaanuuuluwauasauwmdauainusiaiels
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9fafl 3. A single-sided centrifugal compressor fitted in the aircraft flying with a speed (C;)
of 230 m/s at an altitude where the pressure (P1) is 0.25 bar and the static temperature
(T4) is 220 K. The mean diameter of eye is 25.5 cm and the impeller tip diameter is 54 cm.
Rotational speed of the compressor (N) is 16,000 rpm and the inlet duct of the impeller eye
contains fixed vanes which give the air pre-whirl of (Ol ;) 65° with respect to pre-whirl
speed at all radii. Stagnation pressure at the compressor outlet (Poz) is 1.75 bar. Take the
power input factor as 1.04 and isentropic efficiency as 0.8. (Ratio of specific heat y=1.4,

specific heat at constant pressure ¢, = 1.005 kJ/kg K) (daay 1 asuuu)

(3.1) Sketch the velocity triangle at inlet and outlet of impeller for actual and ideal case (If
the impeller is radial- curved blade)

(3.2) Find the speed of impeller at impeller eye (U;) and at impeller tip (U,)

(3.3) Find the tangential absolute velocity at inlet (Cy)

(3.4) Find total temperature at inlet (To;)

(3.5) Find total pressure at inlet (Po;)

(3.6) Find the temperature rise across impeller (To2-To1)

(3.7) Find the actual energy transfer (Eactual)

(3.8) Find the slip factor (p)
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%ai 4. In a single-stage impulse turbine the nozzle discharges the hot gas on to the
blades at a velocity (C;) of 750 m/s. The mass flow rate of gas is 100 kg/s. The turbine
rotates at 20,000 rpm. The mean diameter of wheel is 31.5 cm. The air angle of nozzle
( QL) is 70°. Assume the blade friction coefficient (k) as 0.92 and outlet blade angle (B 3)

as 65° (diaay 1 Azuuu)

(4.1) Find Cy, Caz, B 2, w2

(4.2) Find Cg, Ca3, G5

(4.3) Calculate the power developed by the blades (Wpjage) in MW
(4.4) Determine the blade efficiency of the turbine (1)
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2 5. vaaudanusaluf

(5.1) vaturamununavuad Stoichiometric mixture ratio (1 asuuu)

(5.2) asuanvsilaiulsznaundnguas combustion chamber wazagunafoniivinasaiuse
(2 Azuun)

(5.3) avatunadv Dilution zone Tuviadtwlndl (1 azuuu)

(5.4) asaiinadioniinfiuas Inlet uae Exhaust Nozzle Tuta3asuusiia (1 Avwuu)

(5.5) asafunadonthiluas Cooling Air uatiinmnas Cooling Air finasalsz&naaiwuag
Gas Turbine Engine atinv'ls (2 azuuu)

(5.6) avadunadie Technology MiAmdasiuniswainss&naatwuas Gas Turbine Engine
(3 azLLuu)
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