Solution 1.C1

(@) The function Q = fcn(At,R, A,AT) must have units of Btu. The only combination of units
which accomplishes this is:

 AIATA _ (24 hr)(45°F)(3 ft 5 ft)

Ans.  Thus Qg = =6480 Btu Ans. (a)

Q 2.5 ft . hr-°F/Btu

(b) Triple-pane window: use R = 3.4 instead of 2.5 to obtain Q3-pane = 4760 Btu Ans. (b)

(c) The savings, using propane, for one triple-pane window for one 24-hour period is:

$3.25/ gal
90000 Btu/ gal

(6480—47608tu); =$0.078 = 7.8 cents Ans.(c)

+“Vefficiency

ACost =

(d) Extrapolate to 20 windows, 120 cold days per year, and $85 extra cost per window:

Pay —back time = - 385/ window = Qyears Ans.(d)
(0.078%/window/ day)(120 days/ year)

Not a very good investment. We are using ‘$’ and ‘windows’ as “units” in our equations!
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