ME342-Introduction to Turbomachinery

You will receive the same copy in the exam.

Fluid Dynamics

e Mechanical Energy Equation per unit weight be-
tween two streamline points:
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e Viscous Shear Stress (Newton’s Law of Viscosity):
T = ﬂ@

e Entrance Length:

: laminar flow
: turbulent flow
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e Hagen—Poiseuille Equation (Fully Developed Lami-
nar Flow):
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e Darcy Friction Factor for Laminar Flow:

64

= Re

e Losses
hL = hL, major + hL, minor
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e Hydraulic Diameter for Non-circular Ducts:
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e Lift, Drag and Pressure Coeflicients:

L D P — DPoo
C = ", C = ¥, =
L 1pU%A P 1pU%A P Lpu2

e Stagnation Pressure:
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e Total Pressure
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e Continuity Equation (Mass Conservation):
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e Linear Momentum Equation (Integral Form):
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e Energy Equation (Integral Form):
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Propellers & Vortex

e Induced Velocity for Rotor Helicopter (Hovering):

Thrust and Power Helicopter:
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Figure of Merit for Helicopter:

Ideal Rotor Power
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Actual Rotor Power

Free Vortex Velocity:
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Free Vortex Pressure
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Euler equation, incompressible

Pumps and Turbines

e Shaft Work per Unit Mass:

ws = UV — U1V

e Shaft Power:

Winhate = —1m1 (U1Va1) + 12 (U2Vp2)
e Euler Turbomachine Equation (Torque form):
Tisnate = —11 (11Vo1) + 12 (r2Ve2)

e Total Head:
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e Power gained by/from fluid:
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e Ideal head rise pump:
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e Actual head rise pump:
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e Available Net Positive Suction Head (NPSHy ):
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e Flow, Head and Power Coefficients:
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e Specific Speed (Dimensionless):
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e Power Specific Speed (Hydraulic Turbines):
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e (static) Enthalpy and Stagnation enthalpy:
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e Degree of Reaction:
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e Tygun’s empirical formula for the number of buckets
(Z) in the wheel:
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e Head available at the turbine inlet relative to the
surface of the tailrace:
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e Turbine Efficiency:
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(when mechanical and volumetric losses are ne-
glected)

o |wshar| [ = Ui V1 4 Us Vs
Tlturbine Nh gHE gHE
e Pump Efficiency:
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e Thoma Cayvitation Factor:
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e Cavitation number (with velocity definition):
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Compressible turbomachines

e Ideal gas law and Isentropic compression
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e Pressure ratio, PR (stagnation pressure)
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e Propulsive efficiency
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e Bypass ratio
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e Navier—Stokes equations
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e FExpanded in cylindrical coordinates:
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e Incompressible Continuity Equation (Differential Form):
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