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When equilibrium is established, the amount of heat flowing through any Compy, %

part of a construction is the same for each square foot of area. '

Therefore, )
. U[80 - (—~10)] = 1.65 (80 — 65)

where .

U is the transmittance of the insulated roof.

Solving the equation, U = 0.275.

The resistance of the insulated roof = —0—-217——5 =3.64.
The resi‘stance of the uninsulated »rogf = Ulﬁ = 1.39.

- The resistance of the insulation = 3.64 — 1.39 = 2.25. _ -
Resistance per inch of insulation = —0%3— =3.0.

Since a resistance of 2.25 is required, and 1 in. of insulation has a resistance of 3, one mci 3
will be sufficient to prevent condensation. : X

The same result might have been obtained by selecting an insulated 4-in. conerete Y 3
having a U of less than 0.275 from Table 11, Chapter 5. This 4-in. concrete slab ity
1-in. rigid insulation has a U of 0.23 which is safe. . ‘.

2 @ What inside dry-bulb temperatures are usually assumed for: (a) h, ;
(b) schools, (c) public buildings? om 1
Referring to Table 1: ] g
a. 70 to 72 F. ?

b. Temperature varies from 55 to 75 F , depending oh the room. Classrooms, for instam.,.f 3
are usually specified as 70 to 72 F. : i 3
c. 68to72F. ]

3 @ How is the outside temperature selected for use in computing heat losses): i

The outside temperature used in computing heat losses is generally taken from 10 to 15}
higher than the lowest recorded temperature as reported by the Weather Bureau dur
the preceding 10 years for the locality in which the heating system is to. be install X
In some cases where the lowest recorded temperature is extremely unusual, the desigu'&‘: 9
temperature is taken even higher, than 15 F above the lowest recorded'temperature.g ¢

4 ® What are the effects of wind movement on the heating load? i

a. Wind movement increases the heat transmission of walls, glass, and roof; it affem{'! :
poor walls to' a'much greater éxtent than good walls. . i

b. Wind movement materially increases the infiltration (infeakage) of cold air th’fbughj’
the cracks around doors and windows, and even through the building materials t_hem-;g 3
selves if such materials are at all porous. ' . 3
. . . ﬁ -
5 @ Calculate the heat given off by eighteen 200-watt lamps. g
200 X 18 X 3.415 = 12,264 Btu per l}oqr. ) ) ] ) A
6 @ A two-story, six room, frame house, 28-ft bf 30-ft foundation, has the}lt
following proportions:- © i

3
i
§
Area of outside walls, 1992 sq ft. - s
Area of glass, 333 sq ft. ’ E ]
" Area of outside floors, 54 sq ft. . ¥
Cracks around windows, 440 ft. : o K 3
Cracks around doors, 54 ft. =
., Area of second floor ceiling, 783 sq ft. b
Volume, first and second floors, 13,010 cu ft. b
" " Ceilings, 9 ft high., ] . 3
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constructed ©

95 (Table 5, Chapter 5).
?.%3§T551€137Chapter—5)r« - e
0.69 (Table 8, Chapter 5).

0.48 (Table 12, Chapter 5).

" 0.236 (Equation 6, Chapter 5).
21.4 (Table 2, Chapter 6). eala
. 42.8, which is double the window leakage.
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46,200 Btu loss
34,950 Btu loss
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. Outside walls

a.

b Cas 5,670 Btu loss 4.6 per cent of total
& DOOrS door ceiling 17,840 Btu loss 143 per cent of :g{:{
oy chqn kage, windows 15,750 Btu loss -12.7 per cent of total
;. ﬁ:: l:gkage' doors 3,865 Btu loss 3.1 per cent of to

Total 124,275 Btu loss 100.0 per cent of total

in. insulation in the outside walls and
l(1)1.34!1!.15 Usélweatherstrip on doors and
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9 ® Calculate the maximum Btu loss per hour and bh%w the percentage loss by
each channel for the house as insulated in Question 8.

26,650 Btu loss 36.2 per cent of total

a. Qutside walls of tota)
17,000 Btu loss 23.1 per cent

g gt?osfs 5,670 Btu loss 7.7 per cent og th{

d. Ceiling 10,070 Btuloss  13.7 per cent of to

15.5 per cent of total

s Do toss 3.8 per cent of total

. Air leakage, windows o Bee oo

[
f. Air leakage, doors

100.0 per cent of total

Total 73,585 Btu loss
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