
CME 318 Chemical Engineering Fluid Mechanics 
Course Instructor: Meng 

Website: none 

Course Goals: The main goal of the course is to introduce students to the fundamental concepts in fluids, 
applications of mass, energy, and momentum balances to hydrostatic and fluid flow problems, and analysis of 
frictional flow in pipes and piping networks. Topics in turbulent flows, Newtonian vs. non-Newtonian fluids will 
also be covered. In addition, this course differs from other fluid mechanics courses offered at Stony Brook in its 
emphasis on fluid flow in chemical engineering equipment, such as Venturi meter, orifice plate and Pitot tube. 

 [3 credits] 

Pre- or Corequisite(s): AMS 261 (or MAT 203 or MAT 205); PHY 131 (or PHY 125 or PHY 141); CME 
Major or ESG Major 

Text(s):  Fluid Mechanics for Chemical Engineers, Third Edition, Noel de Nevers, McGraw-Hill (2005), 
ISBN:0072566086 

Class/ Laboratory Schedule: MW 2:30pm-3:50pm (HARRIMAN HALL 116) 

Topics Covered:  

Week 1: Introduction to fluid mechanics; fluid properties, review of units 

Week 2: Fluid statics, buoyancy; Mass balance 

Week 3: Energy balance 

Week 4: Bernoulli’s equation; Pitot tube, Venturi tube 

Week 5: Diffusers and sudden expansion; Review 

Week 6: Quiz #1; Orifice plate meter, momentum balance  

Week 7: Reynolds number, laminar flow in circular pipes; Hagen-Poiseuille, turbulent flow, friction factor 

Week 8: Pump power and efficiency, pipe flow problems 

Week 9: Flow in noncircular ducts; Review 

Week 10: Quiz #2; Pumps/compressors; Angular momentum, centrifugal pump 

Week 11: Non-Newtonian fluids; Microscopic mass balance 

Week 12: Microscopic momentum balance; Applications of Navier-Stokes equations 

Week 13: Chemical engineering equipment 

Week 14: Review 

Week 15:  Quiz #3; Portfolios due



Contribution of course to meet professional component: 

Relationship of course to program outcomes: 

Students will be able to formulate and solve a variety of fluid mechanics problems relevant to chemical 
engineers, learn how to set up the differential equations of fluid mechanics leading to the Navier-Stokes 
equations, and use them to solve fluid flow problems analytically. 

CTPC "3a-k" Outcomes 
% 
contribution 

A. Ability to  apply knowledge of math, engineering, and science

B1. Ability to design and conduct experiments

B2. Ability to analyze and interpret data

C. Ability to design system, component or process to meet needs

D. Ability to function on multi-disciplinary teams

E. Ability to identify, formulate, and solve engineering problems

F. Understanding of professional and ethical responsibility

G. Ability to communicate effectively

H. Broad education

I. Recognition of need an ability to engage in life-long learning

J. Knowledge of contemporary issues

K. Ability to use techniques, skills, and tools in engineering
practice

Any other outcomes and assessments? 

Prepared by __________________ 

Date Prepared: ________________ 




