CE708: Building Physics and Modeling

Description from the calendar:

“This course covers methodologies for the quantitative prediction of building enclosure and building system performance.  Issues considered include heat conduction, radiation, and convection; air flow through cracks, openings, vents, and porous media; and moisture transport by diffusion, convection, capillary action, adsorbed flow and osmosis.  Students are introduced to research-quality formulations, commercial models, and simplified methods.”

Lectures

Tuesdays 1:30 pm – 4:30 pm RCH 106
Credits (to be discussed in class):


Project1 (Energy):


30%
Project2 (Mass):


60%
Class particpation:


10 %

Instructor: 


John Straube  jfstraube@uwaterloo.ca 

http://www.civil.uwaterloo.ca/beg/CivE708.htm
CPH-2373H Ext. 4015 or 888-4015 (519 741 7920 after hours)

Example Topics

· Role of Modeling in Building Design and Analysis

· Heat Transfer: Conduction, convection, radiation, phase changes

· Two-D static and dynamic heat flow modeling

· Whole Building Energy modeling

· Moisture Physics: Storage and Transport Processes

· Material Properties: Sources, measurement techniques

· Performance Thresholds and Metrics

· Coupled Static and Dynamic Heat and Moisture Transport

· Mass transport and condensation: air, water vapour and pollutants

· Defining Boundary Conditions: Interior, climate, and microclimate

References:

Class handouts and reading will be provided from various sources, including ASHRAE Handbook of Fundamentals, ASTM Moisture Manuals, various journals

Straube and Burnett textbook
Duffie and Beckman

Models Covered

Widely available software such as FRAME, Therm, Heat 2D, WUFI, WUFI-2D, MOIST, WallDry and EMPTIED will be specifically discussed and demonstrated. 

Spreadsheet/MATLAB/MathCad models will be discussed
