Energy Simulation in Building Design 

Homework Assignment 1    

                 DUE: September 19, 2019
Geometry and orientation of the room (the room is a segment of a large building located in Austin, TX) is provided in the figure below:
[image: image1]
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Assume that temperature of ceiling, floor, and internal walls is equal to the temperature of the indoor air. Using this assumption divide the room into three characteristic elements:
1) South wall  
    - S
2) East wall   
    - E
3) Internal surfaces  - I

1) Using the equations provided in the attached paper sheet and the basic properties of view factors calculate the view factors for internal characteristic surfaces:

FSS ,  FSE , FSI
FES , FEE , FEI
FIS ,  FIE , FII
2) Using the geometry of the building, period of the year, and provided data in the excel file calculate:

  - incident angle of direct solar radiation on all external surfaces for period of 24 hours,
  - direct (ID) and diffuse (Id) components of solar radiation for period of 24 hours.
For the ground surface assume reflectivity of  ground  = 0.2.  

3) Using both a) Swinbank Cole model and b) Berdahl and Martin model (provided in class notes) and data provided in the excel file calculate the equivalent sky temperature for the period of 24 hours. 
4) Using the Ito (1972) model for external convection (provided in class notes) and the data for wind direction and velocity (the excel file posted on course website) calculate the convective coefficient at external surfaces for a given period of 24 hours.
Characteristic equation for view factor calculation:
[image: image2.png]B




Definitions: X = a/c  Y=b/c
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http://www.me.utexas.edu/~howell/sectionc/C-11.html
[image: image4.png]



Definitions: H=h/l    W=w/l
[image: image5.emf] 

Envelope of the room  


http://www.me.utexas.edu/~howell/sectionc/C-14.html
Segment (room) of a large building
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