Energy Efficient Buildings
Sequence, Energy Balance and Weather Homework
1) Consider the following building loads where + is heat into the building and – is heat out
of the building.
Qpeople = 5,000 Btu/hr
Qwindows = -4,000 Btu/hr
Qsolar = 15,000 Btu/hr
Qceiling = -1,000 Btu/hr
Qelec = 10,000 Btu/hr
Qinfiltration = -4,000 Btu/hr
Qwalls = -3,000 Btu/hr
Qground = -1,000 Btu/hr
a) Does the building require heating or cooling?
Qnet = (Qpeople + Qsolar + Qelec + Qwall + Qwindows + Qceiling + Qinfiltration + Qground) = 5,000
+ 15,000 +10,000 + 3,000 – 4,000 – 1,000 – 4,000 – 1,000 = 23,000 Btu/hr
So, the building require cooling.
b) If heating, how much natural gas does the furnace require (Btu/h) if it is 80%
efficient? If cooling, how much electricity (kWh/h) does the air conditioner require
if the COP is 2.8?
Welec = Qnet / COP = (23,000 Btu/hr / 2.8) / 3,412 Btu/kWh = 2.407 kW
2) Consider the following building loads where + is heat into the building and – is heat out
of the building.
Qpeople = 5,000 Btu/h
Qwindows = -6,000 Btu/hr
Qsolar = 1,000 Btu/h
Qceiling = -5,000 Btu/hr
Qelec = 1,000 Btu/h
Qinfiltration = -6,000 Btu/hr
Qwalls = -8,000 Btu/h
Qground = -2,000 Btu/hr
a) Does the building require heating or cooling?
Qnet = (Qpeople + Qsolar + Qelec + Qwall + Qwindows + Qceiling + Qinfiltration + Qground) = 5,000
+ 1,000 + 1,000 - 8,000 – 6,000 – 5,000 – 6,000 – 2,000 = -20,000 Btu/hr
So, the building requirs heating.
b) If heating, how much natural gas does the furnace require (Btu/h) if it is 80%
efficient? If cooling, how much electricity (kWh/h) does the air conditioner require
if the COP is 2.8?
Welec = Qnet / COP = (20,000 Btu/hr / 0.8) = 25,000 Btu/hr
3) Find a) the single average temperature (F) in Minneapolis, Minnesota (Minneapolis St.
Paul Intl AP) over the entire period from October through March using TMY3 data and
b) the single average temperature (F) over the entire period from October, 2000
through March, 2001 using actual average daily temperatures.
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a)

b)
I can not find this data from TMY3
4) Find the maximum hourly solar radiation on a horizontal surface (Btu/hr-ft2) in a)
Dayton, OH (Dayton Intl AP) and b) Phoenix, AZ (Phoenix Sky Harbor Intl AP) using
TMY3 files.
Dayton, OH (Dayton Intl AP)
1266 W/m^2 = 401.32 Btu/(h*ft2)
Phoenix, AZ (Phoenix Sky Harbor Intl AP)
1300 W/m^2 = 412.10 Btu/(h*ft2)
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5) Find a) the maximum hourly temperature in Dayton, OH (F) from the TMY3 file and b)
the 1% Annual Cooling Design dry-bulb temperature (F) from ASHRAE.
a) The maximum hourly temperature in Dayton is 32.8 C.

b) DB: 88 F; MCWB: 73 F

6) Find how many hours per typical year the temperature in Chinandega, Nicaragua is
between 75 F and 79 F according to bin data from WeaTran.
I can not search this TMY3 data.
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