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The Faculty of the College of Engineering 

The Faculty of the Lyles School of Civil Engineering 

New Undergraduate Course CE 21100 Thermal and Energy Sciences for Civil 
Engineers 

The faculty of the Lyles School of Civil Engineering have approved the following new 
undergraduate course. This action is now submitted to the Engineering Faculty with a 
recommendation for approval. 

Course no. CE 21100 Thermal & Energy Sciences for Civil Engineers 
Terms offered 1 and 2. Lecture 3, Cr. 3. 
Prerequisites: 

(Undergraduate level CHM 11500 Minimum Grade of C- or Undergraduate level 
CHM 12300 Minimum Grade ofC- or (Undergraduate level CHM 11100 Minimum 
Grade of C- and Undergraduate level CHM 11200 Minimum Grade ofC-) and 
(Undergraduate level MA 26100 Minimum Grade of C- [ may be taken 
concurrently] or Undergraduate level MA 26300 Minimum Grade of C- [may be 
taken concLmently] or Undergraduate level MA 18200 Minimum Grade of C
[may be taken concurrently] or Undergraduate level MA 27100 Minimum Grade 
of C- [may be taken concurrently]). 

Description: This course includes applications of thermal science and energy fundamentals to 
civil engineering topics. Emphasis is placed on fundamental concepts of properties of materials, 
work, heat, internal energy, entropy, equilibrium, and relations derived from the first and second 
laws of thermodynamics. Example applications include: power plants; fluid flow in ducts/pipes; 
thermal properties of building/construction materials and processes; geothermal systems; heating, 
ventilation, and air conditioning (HVAC) processes; energy balances in buildings; refrigeration; 
hydroelectric power; contaminant transport in air, water, and soil; climate change; the urban heat 
island effect; and energy use in the transportation sector. 

Learning outcomes: Upon completion of this course, students will be able to: 
1. Explain the principles of mass and energy conservation and their use in civil engineering
applications.
2. Evaluate thermodynamic systems and several forms of work, energy, and heat transfer.
3. Apply conservation of mass and energy for closed systems and control volume processes.
4. Explain the second law of thermodynamics, entropy changes, and device efficiencies.

Reason: This course has been offered as CE29900 Thermal/Energy Sciences for Civil Engineers 
three times: Fall 2018, Spring 2019, and Fall 2019. The enrollments were 31, 47, and 92 students, 
respectively. As part of its curri ulum review, the Civil Engineering faculty have determined that 
this c -l:lrfe will best serve the eds of CE students.

Rao . . Gov daraju 
Bowe En · eering Head and Christopher B. and Susan S. Burke Professor 
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