UNIT -1
Introduction to Turbomachinery: Definition, Parts of a Turbomachine; Classification;
Dimensionless parameters and their significance (No Derivation only Discussion); Specific
speed, General Analysis of Turbomachines: Euler equation and its alternate forms-

components of energy transfer (05+1T) Hours

Representation of Impeller === Front View

Meridional Plane: It is a plane containing the axis of the machine. Meridional view i
therefore one which contains the axis.
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Todenad-2

1. In a radially inward flow turbine, the diameter of the runner at the inlet is 50 cm
and the diameter at the outlet is 15 cm. The speed of the machine is 1500 rpm.
The fluid at a velocity of 35 m/s enters the runner at 20° to the tangent and leaves
the runner without any whirl component. The flow component of the fluid velocity
remains constant in the runner. Calculate the blade angles at the inlet and outlet,
the specific work and the degree of reaction.
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. At a stage of impulse turbine the mean blade diameter is 0.75 m, its rotational speed
being 3000 rpm. The absolute velocity of fluid discharging from a nozzle inclined at
18° to the plane of wheel is 275 m/sec. If the utilization factor is 0.9. The relative
velocity at the rotor exit is 0.9 times that at the inlet. Find the inlet and exit rotor
angles. Also find the power output from the stage for a mass flow rate of 2 kg/s
and axial thrust on the shaft.
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3. In aradial low pump, the impeller has its smaller diameter of 5 cm and bigger diameter of 12.5 cm.
Its speed is 1500 rpm. The inlet blade angle is 50°. The fluid enters the impeller without any whirl
component. The flow component remains constant. —s \Lh;_v+2

e Find the specific work and degree of reaction at a blade outlet angle of 70°.
—

e Also find at what outlet angle the impeller becomes a zero-work impeller.
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11. In a certain turbo machines, the inlet whirl velocity is 15 m/s, inlet flow velocity is 10 m/s, blade
speeds are 30 m/s and 8 m/s at inlet and outlet respectively. Discharge is radial with absolute
velocity of 15 m/s. If water is the working fluid flowing at a rate of 1.5m?/s, Calculate

(a) Power in KW

(b) Change in total pressure in bar — T lbine —> U >Ua

(c) Degree of reaction

(d) Utilization factor S N 2 ' &’ | $v\gf
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2 (c) Absolute velocity of water at impeller exit is 14 m/s at an angle of 18°. The blade pe-
ripheral speed at the exit is 25 m/s, and the shaft speed is 1450 rpm. Whirl component
of the absolute velocity at the inlet is zero. The flow rate is 0.018 m3/s. Find

(i) The magnitude of the relative velocity and exit blade angle,
(ii) The power required,
(iii) If inner diameter is 0.6 times outer diameter, determine inlet blade angle, if merid-
ional velocity is constant.

(iv) Degree of Reaction. (CO3, PO2, L3)
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