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siait 1. eavdin el

(1.1) Tunsdiuas Centrifugal compressor adtfinugumlnuaNusIiniaanaasluiauay

(1.2)

(1.3)

aguefefionuuasiiunaas Slip factor

tunseiiuag Axial compressor asuaasumuavyaluwe 1 Stage, nudouarusii
FrumanIagituasnivaanluwa Rotor uayasuaasinan Flow coefficient fiinnnitvia
liagnidfaanuuuiufinadaguumgauauHiivoduazneaaniuiwe Rotor
at19ls uaznalviia Stall vuluWaidsiumiele

waduafivawuamsiin  stall vuluweuasaisiia  stall finavinvhiadsingnisal

Surging atina'ls

(1.4) asldnsWenuduWusszning Flowrate way Pressure ratio agurensiiadsingnisol

(1.5)

(1.6)

Surging waravadunaitlsingnisal Surging fiinasaszuunsiuaattglsuasaunse

flasriuléiaanels
watinedaunne19syning Impulse turbine stage way Reaction turbine stage uayag

waumdsunsgadowaonuainnisluaruluwausasuuy
lnadnéiudy Turbine azlduuu Multistage avasurafiviiausnenesenine Velocity-

compounding wag Pressure-compounding Tunseinag impulse turbine
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%iai 2. Air at 101.3 kPa and 288 K enters an axial-flow compressor stage with a velocity
of 150 m/s (Vi,=150 m/s). There are no inlet guide vanes (V4=0, @, =0 ). The rotor

stage has a tip diameter of 61 cm, a hub diameter of 50.8 cm and rotates at 6000 rpm.
The air enters the rotor and leaves the stator in the axial direction with no change in

velocity or radius. The air is turned through 30° as it passes through the rotor
(B, = B, —30°). Assuming air enters and leaves the blades at the blade angles. Calculate

the following:

Rotor blades

(2.1) Calculate the mean blade velocity (U) from mean diameter between tip and hub
diameter

(2.2) Calculate the mass flow rate of flow

(2.3) Calculate the power required if work done factor is 0.92

(2.4) Calculate the total temperature rise for this rotor stage

(2.5) Calculate the total pressure ratio for this rotor stage

(2.6) Calculate the enthalpy rise across the rotor and enthalpy rise across the stator

(2.7) Calculate the degree of reaction
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2fa?h 3. 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 ( XL ;) 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 (ws/w;) is 0.84. The outlet angle
of the blade (B 3) is to be made 3° less than the inlet angle (B 2). The mass flow rate is 8
kg/s. Calculate the following:

(3.1) Calculate the reduction of axial gas velocity (C,o-Ca3)

(3.2) Calculate the power developed by the blades (Wpiage) in MW
(3.3) Calculate the energy lost in the blades in MW

(3.4) Determine the blade efficiency of the turbine (1)
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2iaf 4. weauFIausat
(4.1) aaa%muanLm\‘ms"tﬁé’mﬂmummﬁs\'aLﬁ"aLwé‘m"tuﬁamm“luﬁu'mn'h Stoichiometric
ratio vaafiainde
(4.2) asadunadeudnmniniviinnely Combustion chamber wazadinadiawiifizassiu
199
(4.3) avadunadouniinfinag Inlet uay Exhaust nozzle Tuedasausdiia uaviianisseolums
aanuyy Inlet
(4.4) lavainiss@n@aiwaay Gas turbine engine ausaiANld Taunsiinaauglfiniodi
luwe Turbine vinlviaamgiisauqluwaiivinTindlavgefiu  HeymilatihedauAndudu
W warllggvinilaunsouslasannals

(4.5) avadunafiuvnaluladiidartasfunisuiuilsalst@ngniwuas Gas turbine engine
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