ARE 346N Building Environmental Systems

Homework Assignment 3



DUE: February 27, 2020 
A one story office building is located in New York City is exposed to outdoor air at all four sides (no shading). The building has flat roof exposed to sun and the floor to ceiling height of 12 ft. It has 2 windows on south side and 4 on north side (see Figure below). On south side there is a double side glass door with dimension 6 ft x 8 ft.
· The wall assembly for all four sides is the same: 1” stucco + 2” insulation + 4” concrete block,  U value = 0.11 Btu/hft2F,  Color –Light 
· Medium construction roof: 1” insulation + 2” concrete,  U = 0.206 Btu/hft2F , Color -Dark
· The windows are all with same dimensions: width is 3 ft and height is 5 ft. Windows manufacturer is Atlantic Windows, type is Horizontal slider ( CDP # AMW-K-3-01683-00002 - fid the properties using the manufacturer website). 

· The south glass door has the same glass properties for the solar radiation and conduction like the windows. 

· The floor is well insulated. (Neglect the heat flow through the floor.)

Infiltration provides maximum 1 air changes per hour. 
Indoor design condition are defined by: DBT=78°F and RH=50% for summer and DBT=72°F for winter. 

There are 50 office workers from 8 am to 5 pm and there are 45 computers with the energy consumption of 120 W (each) during the working hours. There are 80 light fixtures (each with the power of 120 W) which are ON from 8 am to 5 pm. 
a) Calculate the heating load.    (8 points) 
b) Calculate the cooling load (latent and sensible). (16 points)

c) Calculate the minimum amount of fresh air that ventilation system needs to 
    supply. (2 points)

d) If the ventilation system provides only the needed amount of fresh air, calculate the 

    required heating power (heat flow for the ventilation only) for the winter design conditions. 
    Also, calculate the required cooling power (latent and sensible for the ventilation only) for  

    the summer design conditions. (4 points)
Attach to the solution your psychrometric chart and mark all points you used in calculations. 
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