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[1] An insulated wall is cemposed of 1/2 in. wood bevel siding, 1/2 i}}.1551-;hi§36§323heathing, 3%
ggg h . %
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in. fiberglass insulation, a vapor retarder (plastic film), and 1/

g};})sum board. The
following R-values are found:

S.No.  Insulators [ R - Values
L Outside air film, 15 mph wind ".0.17 hr °F £i/Bu
2 1/2 in. wood bevel siding 0.81 hr .°F .ft*/Btu
3. 1/2 in. plywood sheathing 0.62 hr. °F. ft*/Btu
4, 3% in. fiberglass batt insulation 11.00 hr .°F .{t*/Btu
5. Vapor retarder (plastic film) . * negligible
6. L2 in gypsum board . o,y S 0.45 hr. °F. ft*/Btu
7. Inside air film (for vertical sutface, horizontal flow) 0.68 hr. °F. f/Btu
. Determine: “®
a) U-factor for this""'-&\:gg(al'ﬁg‘hﬂer winter conditions [2]
b) Temperature igetw%enj outside air film and wood bevel siding. (1]
c) Tempeggturcﬁ%‘:\gﬁeen wood bevel siding and plywood sheathing [1]
d) Temg{’é?ﬁ“uggbgﬁween plywood sheathing and fiberglass insulation (1]
e) Te : ure between fiberglass insulation and vapor retarder [1]
f) %érgperéfure between vapor retarder and gypsum board [1]
E g) ,Tem“berature between gypsum board and inside air film [1]
'* h)At the midpoint of the insulation [2]

based on an outside air temperature of -2°F and an inside air temperature of 68°F (a AT of 70°F).

[2] With respect to radiation heat transfer, describe the terms absorptivity, reflectivity and
transmissivity. [3]

[3] Describe the differences between the center-of-wall R-value, clear-wall R-value, and whole-
wall R-value. (3]



(4]

Determine the conduction heat transfer through the glass of a 3 ft by 4 ft single-glazed
window with 1/8 in. thick (double strength thickness) glass and a single-glazed window
with 3/32 in. thick (single-strength thickness) glass. Assume the temperatures of the glass
surfaces are O°F and 70°F. Given thermal conductivity of ordinary glass is 6.5
Btu - in/hr + °F - £, [4]
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Calculate the whole-wall U-factor for the following standard frame wall with 2« &g\tucfs at
16 in. OC based on 20% of the wall area backed by framing. 5]

Framing Rys
Outside air film, 15 mph wind ~ 0.17
Wood bevel siding 0.81
122 in. plywood sheathing 0.62

2 x 4 wood stud @16 in OC —
3-1?: in. fiberglass insulation v
? negligible
0.45
0.68

Vapor retarder, plastic film
122 in. gypsum board
Inside air {ilm



