
FLUID MECHANICS EQUATIONS 
DISTRIBUTED FOR ALL 
QUIZES/EXAMS 



UNITS
UNIT CONVERSIONS

SI BKS Conversion
Force N lbf 1N = 0.224809 lbf
Mass kg slug 1kg = 0.0685 slug
Length m ft 1m = 3.28084 ft
Volume m3 ft3 1m3 = 35.3147 ft3
Velocity m/s ft/s 1m/s=3.28084 ft/s
Energy J BTU 1BTU = 1,055 J
Power W (J/s) ft-lbs/s 1W=0.74 ft-lbf/s=0.00134 hp=3.41BTU/h
Temperature C (K) F (R) C=(F-32)/1.8,   K=C+273,      R=F+460
Time s s

2
flb s
ft

 − 
  
 

Engineering Analysis W/O Proper Units Receives 0 Credits



PROPERTIES

FLUID PROPERTIES
Pressure N/m2=Pa=F/A lbf/ft2 1 Pa=0.021 psf
Dynamic Viscosity N-s/m2=Pa-s lbf-s/ft2 1Pa-s = 0.02089 lbf-s/ft2
Kinematic Viscosity m2/s ft2/s 1m2/s = 10.75381 ft2/s
Density kg/m3 slugs/ft3 1kg/m3 = 0.00194 slug/ft3
Specific Weight N/m3=F/V lbf/ft3 1N/m3 = 0.00637 lbf/ft3
Shear Stress Pa lbf/ft2 1 Pa = 0.021 psf
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Pressure ,Water, and Air Conversions and Properties 
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Unit Conversions  
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Forces on Submerged Surfaces: 

 

 

 

 

 

 

Location of Pressure Force 

  

  

 

 

 

 

 

 

Hydrostatics 
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Bernoulli Equation and Mass Conservation 
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Material or TOTAL Derivative (or TIME RATE OF CHANGE)  
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Conservation of Mass 
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Conservation of Momentum 

 

 

 

 

 

Steady Flow Assumptions and Constant Properties 
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Conservation of Energy  
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Pump and Turbine Power & Efficiency
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Class 16: Moody diagram Haaland EQN. formula for turbulent flow

Wall roughness & friction factor
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Class 16: Moody diagram
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Class 16: Loss coefficient for piping components

, 1 2 3min
.....

L multiple L L Lor
h h h h   

For multi-component 
systems

0 .5

1 .0
in le t

ex it

L

L

K

K







 



7 

 

Coefficient of Drag and Lift 
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Drag Coefficients for Different Geometries

Figure: Variation of Drag for different geometries
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Smooth Cylinder and Sphere
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Drag Coefficients for Different Geometries

Figure: The effect of surface roughness on the Drag coefficient.
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Compressible Flow - Table

A* is critical area for 
choked flow at throat.



Compressible Flow - Table



Compressible Flow - Table



Compressible Flow - Table
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