
CE 3305 Equation Sheet 
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Ideal Gas Law 

𝑃 = 𝜌𝑅𝑇 

Viscosity 

𝜏 = 𝜇
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Pressure 

𝑃𝑎𝑣𝑔 =
𝐹

𝐴
 

𝑃𝑎𝑏𝑠 = 𝑃𝑎𝑡𝑚 + 𝑃𝑔 

𝑃 = 𝑃0 + 𝛾 

Hydrostatic Resultant Force 

𝐹𝑅 = 𝛾ℎ̅𝐴  

𝑦𝑃 = �̅� +
𝐼�̅�

�̅�𝐴
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Volumetric and Mass Flow 

𝑄 = 𝑉 ∙ 𝐴;   �̇� = 𝜌𝑉 ∙ 𝐴 

Bernoulli’s Equation 
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Energy Equation 
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Power 

�̇�𝑠 = 𝛾𝑄ℎ𝑠 = �̇�𝑔ℎ𝑠 



Conservation of Mass 

𝜕

𝜕𝑡
∫ 𝜌𝑑∀ + ∫ 𝜌𝑉𝑓/𝑐𝑠 ∙ 𝑑𝐴
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Conservation of Momentum 

Σ𝐹 =
𝜕

𝜕𝑡
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Buckingham-Pi Theorem 

Π = n − m 
Conduit Flow 
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Hagen-Poiseuille Equation 
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Reynolds Number  

𝑅𝑒 =
𝑖𝑛𝑒𝑟𝑡𝑖𝑎 𝑓𝑜𝑟𝑐𝑒
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Shear Stress and Velocity 

𝑢∗ = √
𝜏0

𝜌
 

�̅�

𝑢∗
=

𝑢∗𝑦

𝑣
 

 
�̅�

𝑢∗
= 2.5 ln (

𝑢∗𝑦

𝜈
) + 5.0 

Darcy-Weisbach Equation  
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 (𝑓𝑜𝑟 𝑙𝑎𝑚𝑖𝑛𝑎𝑟 𝑓𝑙𝑜𝑤, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 𝑢𝑠𝑒 𝑀𝑜𝑜𝑑𝑦 𝐷𝑖𝑎𝑔𝑟𝑎𝑚) 

 

Minor Losses  
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Net Positive Suction Head 
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Froude Number 

𝐹𝑟 =
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Specific Energy 
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Open Channel Flow 
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Non-rectangular Channel 
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Reynolds Number for Open Channel Flow 
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Manning Equation 
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Hydraulic Jump 
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Sharp-crested Weir-Rectangular 

𝑄𝑎𝑐𝑡𝑢𝑎𝑙 = 𝐶𝑑
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Broad-crested Weir 
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Drag Force (general) 

𝐹𝐷 = 𝐶𝐷𝐴𝑝 (
𝜌𝑉2

2
) 

 

Drag Force (laminar flow around a spherical shape) 

 

𝐹𝐷 = 3𝜋𝜇𝑉𝐷 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Geometric Properties of an Area 

 

 

  

  

 

 

 

 

 

 

 

 

 

 



Units Table for Dimensional Analysis 

 

  



 



Minor Loss Coefficients 

 

 

Roughness Coefficient (Manning’s n) 

 



Drag Coefficients for Sphere and Long Cylinder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Drag Coefficients for Simple Geometric Shapes, Re>104 

 

 

 



Conversion Factors 

1 mi = 5280 ft 

1 ft = 0.3048 m 

1 kip = 1000 lb 

1 lb = 4.448 N 

1 slug = 14.59 kg 

1 atm = 14.7 lb/in2 (psi) = 101.3 kPa 

7.48 U.S. gal = 1 ft3 

1 gal/min (gpm) = 0.002 228 ft3/s 

1000 liters (l) = 1 m3 

1 hp = 550 ft·lb/s = 745.7 W 

 

 

 


