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Solution. The coefficient of ‘transmission (U) of a plain 8 in. brick wall is 0.50 (Chapter
1 .

4, Table'6). The area (4) is 150 sq ft. Substituting in Equation 1:
.Ht =150 X 0.50 X [70 — ( — 10}} = 6000 Btu per hour. .

INFILTRATION HEAT LOSSES
The infiltration heat Ios_s& include (1) the sensible heat loss or the heat

‘required to warm the outside air entering by infiltration and (2) the latent 4

heat loss or the heat equivalent: of any moisture which must be added.

Sensible Heat Loss

entTél:se :o:;?)umlab)fzognftilllfra}é?:rf rtiqgli}red to warm the outside air which
 Bouatioom ! » to the temperature of the room, is given
whore H, = 0.24 0d (¢t ~ &) _ - (2
'Hg = }éetz;t ;eeglilgﬁ to raise temperature of air Ieaking‘ into building from £, tg 4
0.24 = specific heat of air. - .
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reduc1:sst‘2> ciently accurat‘:e to use d = 0.075 in which case Equation 2
Hy =0018Q (¢t — ) _ (2a)

The volume of outside air entering per hour (Q) depends on the wind.‘

velocity and direction, the width of crack or size i
> , § of open
openings and other faqtors, as explained in Chapter 5p \113%2'1—31 t%?’cl;::g :

\

-_—

He=0018QL(—t) =BL(t —t) (2b)
where S : o '

B = air leakage per foot of crack (Chapter 5).for the wind velocity and typé of.”

windows or.door crack involved multiplied by 0.018.
L = length of window or door crack to be taken into consideration, feet.
Ezxample 2. What is the infiltration heat loss x 5 fi
Exg, . 1 per hour th; b th -
double-hung wood. window, b: on an average non-weagl?:rgst}gp]eaec;a ;§n§o;3azg fa't

wind velocit insi i
wit (iavz(l:;v -y of 15 mph? Assume inside and outside temperatures to be 70 F and zero

(3 X 8), 0or 1‘9 ft;'t =70 and o =0, .S—l.lbs.titt}tingh ?nl%lqg:;lti‘:;cétafk & is‘(2 X9+
Hs = 0.71 X 19 X (70 — 0).= 944 Btu per hour.
Crack Length to be Used for Computations

The amount of crack used for computi i l- -
) puting the infiltrat 3
. should not be less than half of the total crack in the out;?dzeogval;lesa;f ltohs:
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room. . For a building having no partitions, whatever wind enters through
the cracks on the windward side must leave through the cracks on the
leeward side. Therefore, take one-half the total crack for computing
each side and end of the building. In a room with one exposed wall, take
all the crack; with two exposed walls, take the wall having the most
crack; and with three or four exposed walls, take the wall having the
most crack; but‘in no case take less than half the total crack.

The total infiltiation loss of a building having partitions will not be
equal to the sum of the infiltration losses of the various rooms since at
any given time infiltration will take place only on the windward side or
sides and not on the leeward side. Therefore, if a building has more than -
one room which is divided by interior walls or partitions, it is sufficiently
accurate to use half of the total infiltration losses for determining the

total heat requirements:

Latent Heat Loss

.When it is-intended to add moisture to air leaking into a room for the
maintenance.'of proper winter comfort conditions, it is necessary. to

*determine the heat equivalent to evaporate the required amount of water

vapor, which may be calculated by the equation:
. mi —?mo) h(g" o ‘ @

Hi=Qd 000
where .
Hi = heat required to increase moisture content of air leaking into building from
m, to mi, Btu per.hour.
Q = volume of outside air entering building, cubic feet per hour.
d = density of air at temperature #, pounds per cubic foot.
mi = vapor density of inside air, grains per pound of dry air.
mo = vapor density of eutside air, gr_ain's per pound of dry air.
hfg = latent héat of vapor at mj,” Btu per pound.

If the lafénf: heat-‘of vapor (hg) is assumed to be 1060 Btu per pound,
Equation 3 reduces to g o
: H = 00114 Q (mi — ma) (3a)

- Equations 2a, 2b and 3a 'may also be used for determining the sensible
and latent heat gains due to infiltration in cooling load computations.

INSIDE TEMPERATURES

_The inside air temperature which must be maintained within a building

. is understood to be the dry-bulb temperature at the breathing line, 5 ft

above the floor, or the 30-in. line, and not less than 3 ft from the outside

walls. Inside air temperatures, usually specified, vary in accordance

. with the use to which the building is to be put and Table 1 presents values
which conform with good practice. B

The proper dry-bulb temperature to be maintained depends upon the

relative humidity and air motion, as explained in Chapter 2. In other

words, a person may feel warm or cool at the same dry-bulb temperature,

depending on the relative humidity and air motion. The optimum winter
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