
ChEn 541 Numerical Methods



Office

• EB 330T—Chemical Engineering
• (801) 422-1772 (work)
• (801) 420-1468 (cell)
• davidlignell@byu.edu
• ignite.byu.edu

mailto:davidlignell@byu.edu


• Fletcher Smith

• fletchs9@byu.edu

TA



ignite.byu.edu/che541

• Syllabus
• Schedule
• Lectures
• Homework
• Books/Materials
• Languages



Topics

Numerics
Algebraic
Systems

ODEs PDEs Integration

Interpolation

Curve Fitting

Precision
Roundoff
Convergence
Stability

Linear
  -Direct
  -Iterative
  -Special
Nonlinear
  -Single
  -Systems

IVP
BVP
1st order
nth order
Boundaries
Implicit
Explicit
Discretize

Parabolic
Elliptic
Hyperbolic
Finite Diff
Finite Vol
Spectral

Special

Tools



• With a partner:
• List engineering problems 

requiring numerical methods 
for solution

Applications

• Adiabatic flame temperature
• Given an enthalpy, find 

temperature

• Chemical equilibrium

• Steady distillation column
• Unsteady?

• PSR: steady, unsteady

• PFR: steady, unsteady

• Conductive HT (1D, 2D, SS, US)

• What type of methods?

• Names of methods?



Research Example

• One-Dimensional Turbulence

• Parabolic PDEs
• u, v, w, energy, yi

• Complex chemistry

• Multicomponent mass transfer

• Radiative heat transfer

• Stochastic

• Methods:
• Finite volume discretization

• Method of lines

• Operator splitting

• Stiff ODE integration
• Nonlinear → linear algebraic systems

• Interpolation

• Mesh adaption

• Others...



Software

• Languages
• Python (numpy)

• Julia

• (Matlab)

• Development environment
• Prefer Jupyter or JupyterLab

• Combine documentation/equations, 
code, plots

• Anaconda

• Google Colab

• Conventions
• HW as single html file

• No spaces in file names

• Prettify your code (alignment, 
whitespace, variable names)



Languages

Python

Julia



Julia



Compare Languages: 2D Unsteady Heat Eqn

Python

Python Matlab Julia

Finite difference, Euler integration
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