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CBE 140 - CHEMICAL PROCESS ANALYSIS (4
UNITS)

COURSE OVERVIEW

SUMMARY

This course introduces the design of chemical process and its analysis using conservation
of mass and energy in both steady-state and transient systems. Design problems are
drawn from standard industrial processes and chemical engineering unit operations. This
class helps build skills and knowledge for the subsequent courses in the chemical

engineering curriculum. It is the first course in the series.

PREREQUISITES

CHEM 4B (chem4b.html) or equivalent (Required) with grade of C- or higher. PHYS 7B
(phys7b.html) is recommended.

Course is only offered in the fall

TOPICS COVERED

o Conservation of mass in steady state and transient systems, hydraulic residence
time

o Construct process flow diagram

o Mass conservation in complex kinetics, batch reactors, CSTR, multiple steady states

o Analysis of chemical processes with recycle and purge streams

o Process economics analysis
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o Multiphase mass transfer, mass transfer rate and timescales

o Equilibrium stages, countercurrent and multistage process design and McCabe-
Thiele analysis

o Dimensional analysis and Buckingham Pi Theorem

o Conservation of energy and heat transfer

o Thermochemistry, heats of reaction

WORKLOAD

COURSEWORK

o 13 problem sets (1 PS per week except for midterm week)
o 2 Group Design Projects

o 2 Midterm Exams and 1 Final Exam

TIME COMMITMENT

3 hours of lecture per week, 1 hour of discussion per week. 3-5 hours per problem set

typically.

CHOOSING THE COURSE

WHEN TO TAKE

TThis course is foundational for the Chemical Engineering curriculum only offered during
the fall semester. It is important for students who are majoring in Chemical Engineering to
complete this course by the end of their sophomore year, or junior year for transfer

students. It must be done before other ChemE classes.

WHAT NEXT?

o CBE 141: Chemical Engineering Thermodynamics (cbel41l.html)
o CBE 150A: Transport Processes (cbel50a.html)

ADDITIONAL COMMENTS AND TIPS

This course introduces the principles of material and energy balances and real fluid
properties. The concepts taught in this course are the fundamental of the future courses
in the CBE curriculum such as CBE 141, 142, 150A and 150B. It is really important for CBE

students to be familiar with the materials in this course.
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This class expands upon concepts encountered in CBE 40. CBE 40 is not a requirement for
this course, but helps provide a somewhat easier introduction into CBE 140. Many people

do well in CBE 140 without having taken CBE 40.
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