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pos Lo 2.0 Two types of concrete floors used in basementless houses
are (a) the unheated floor, relying for warmth on heat de-

* Boe Fig. 4, Chapter 4t
® Besod on basement temperature of 70 F and U of 0.10

through basement floors, the ground temperatures may be -

assumed to be the same 8s water temperatures at depths
of 30 to 60 ft given in Fig. 4, Chapter 41. Test observations
indicate that heat losses throug| floors freq 1y
are over-estimated™ -

Tempemturgs Adjacent to Basement Walls

' Ground temperatures pear the surface and under open
spaces vary with the climate, the season of the year, and the
depth below the surface. The nearer the surface (during the
cold weather) the lower will be the ground temperature.
_Fnst will penetrate to a depth of over 4 ft in some localities
if not protected by snow. A thick blanket of snow will re-
sult in a higher ground temperature near the surface. There-
fore, in localities where the ground is covered with a heavy
bianket of snow throughout the winter, the ground tempera-
tures near the surface will be higher than whei little or no
SNOW 18- present.

Complete data on ground temperatures adjacent to build-
mgs are not available, but since the recommended trans-
mission coefficient for basement walls in contact with the soil
is only 0. 10, any bl d ground temp will
not matenally affect the calculated heat loss.

BASEMENT TEMPERATURES AND HEAT LOSS

The allowance to be made for basement heat foss depends
on whether the basement is to be heated or not.

If the basement is heated to a specified temperature, the
heat loss should be calculated in the usual manner, based on

" the proper wall and floor coeflicients (see Chapter 9) and the

outdoor air and ground temperatures. Heat loss through ‘win-
dows and walls above grade should be based on outdoor tem-
peratures and the proper air-to-air coefficients. Heat loss
through hasement walls below grade should be based on the
floor and. wall coeflicients for surfaces in contact. with the.
s0il, and on the proper ground temperature.

The héat loss values for below-grade basement walls and
floors given in Table 5 are sufficiently precise for general
practice.

If a basement is eomp.letely below grade and is not lleazzd
the re in the .normally will range be—
tween that in the rooms above and the ground temperature.
Basement windows will, of course, lower the basement tem-

. perature when it is ¢old outdoors, and heat given off by the’

heating plant will i the b In any
case, the exact basement temperature is indeterminate if the
basement is not heated. In general, it is found that the tran-'
sient heat from the heating plant warms the air near the,
basement ceiling sufficiently to make.it unnecessafy to make'
an allowance for floor heat loss from rooms located over the
basement.

The temperature in crawl spaces below floors will vary

livered above floor level by the heating system, and (b) the
heated floor containing heated pipes or ducts that constitute
a radiant slab or portion thereof for complete or partial
heating of the house.

For type (a) the floor heat loss, eeoummcally eonsdered

is of miror importance since it comprises generally about 10 ~

percent of the total heat loss of the house: From the comfort
standpoint, however, it may be most important, gince houses
with cold floots are not successfully heated. In this connee-
tion, it should be bered that a well insulated floor does
not assure comfort if downdrafts from windows or_exposed
walls create pools of chilly air over considerable areas of the
floor. For this reason a floor of type (a) should not be used
in a severe climate except with a heating system that delivers
enough heat near the floor to counteract the downdrafts of
lt:‘he ‘exterior waills and the heat tmnsm)ssmn through the
oor.

The results of some experiments™ ® with t a) un-
heated floor slabs indicate that the heat loss fml};p: c(micrete
slab floor on grade is more nearly proportional to the perim-
eter than to the area of the floor, and that the heat loss can
be estimated by means of the equation:

H,-FP - 1) - @
where ’ ' '
Hy = heat loss of the floor, ‘Btu per hour,
P = perimeter or exposed edge of the floor, hnear feet

Table 6. .. Hect toss of Concrete Foors uf or '
Near Grade Level per Foot of Exposed Edge

Heat Loss per Foot of Exposed Edge, Bhu/bs

Recoomended 2-in.
Edge fasulation

Ovutdoor Design”

¥ . Lein. Edge Inndotion
F .

;, ~20to ~30 |
. —10to —-20
O0to —10

Owidoor Design
Tempercture

—20 to:~30 60 5 -
—10.t0 —20 56 65
Oto~10 - T 50 - 60

Heating Load

P = heat loss coefficient, Btu per.(hour) (linear foot of ex-
posed edge) (deg-ree in
the indoor air and the outdoor air). (F ranges between
0281 for a floor with no edge insulation to 0.55 for a
floor with edge inzulation.)

t; = indoor air temperature, Fahrenheit.

t, = outdoor air temperature, Fahrenheit.

In most instances the values given in Table 8 for edge loss
are of sufficient precision for use. The insulation shown ex-
tending under the floor horizontally-for 2 ft can also be
located along the foundation wall with equal effectiveness s if
the insulation extends 24-in. below the floor level.

Ezample 5: Calculate the heat loss from the floor of a 12 ﬂ. x

161

Table 7 .. .. Floor Heat Ldss to be Used When Warm Air
Perimeter Heating Ducts Are Embedded in Slabs*
Btu per (hour) {linear foot of heciad edge)

" Edge tanation
Outdoor -
Design  [1-in. Vertical Extend-[I-in. L-Type Extand- [2-in. L-Type Extend-
Temperalure,| ing Down I8 in. ing of Least 12 | ing of Least 12 in.
F Below Floor | in. Deep and 12 inl | Down and 12 io.
Surfoce Under Under
—20 105 100 85
—10 95 20 75
0 85 80 65
10 ° 75 70 55
20 62 51 45

16 ft room with two exposures. floor is an
crems!a.bwhmhxsmsulntedutheedgethth ofmsu]a.hon
di of 2 ft' from the edge, and
Lhehouselslocawdmmammthanouwoor design tempera-
ture of —15F.
Solution: From Table 8 the heat lass pér foot of exposed edge
ia 45 Btu per hr. The length of edge is 12 ft + 15 ft =
27 ft, and the total edge loss 27 x 45 = 1216 Btu per hr.

Floors of type (b) containing heating pipes or ducts, are
now in common use. The beat loss downward into the ground
and outward through the edges of the floor slab is called the
reverse loss.

The results™ of an investigation in which a warm air
perimeter duct was embedded in four types of eoncmbe floor-
slab and foundation constructions has verified the i

* Fuctars includs loss downward through iner ares of stab.

¢; = indoor temperature near surface involved (this may
not necessarily be the so-called breathing-line tem-
penture), Fahrenheit degrees.
= or tute of adj t un-
- heated space or of the ground, Fabrenheit degrees.

E. ls 4: Calculate the ission loss through an 8-in.
brick wall having an area of 150 sq ft, if themdoorhempemmm
t.is 70 F and the oubdoor hemperamre t.ns—l

Sotution: The U fa plain 8-in.
bnckwa.llmou (ChapterB Tnbh 6). ThsareaAlslwsqft

that Equation 3 can be used to calculate the reverse loss
when warm sir perimeter heating ducts are used. To ma.ke
the results of this application more usable, values cor

H, = 150 X 0.41 X [70 — (—10)] = 4,920 Btu per hour.

mg to those shown in Table 6 for unheated floors are given
in Table 7 for concrete floors with a warm air perimeter duct.

The desirability of edge insulation is apparent. One inch
of water-resistant material is the minimum thickness of edge
insulation that should be used, but a 2-in. thickness is recom- -

Tr ission Loss Through Ceilings and Roofs

The transmission heat loss through top floor ceilings, attics,
and roofs may be estimated by either of two methods:

l By subsmuung m Equahon 4 the ceiling area A, the in-
difference (¢ — ¢.) and the proper

mended.* ™ * The values of edge loss in Table 7 indi that
the reverse heat loss of heated slabs is likely to be about 20
percent of the total heat loss of many types of present day
houses, and may exceed 20 percent if only one inch of insula-
tion is used at the edge of the floor. -

The concrete floor slab is usually lwedonagmvelﬁll
4 in. thick or more, both to msulaﬁe the floor from the earth
and to retard the rise of ground water by capillarity. A water-
proof membrane should be instaltéd over the gravel fill.
Obviously, it is important that such floors be laid several
inches above grade, and that effective subsoil drainage be
provided to avoid slabs soaked by rain or melting snow, and
“consequent excessive heat loss.

TRANSMISSION HEAT LOSS.

The basic formula for the loss of . heat by t.ra.nsmmon
through any surﬂu:e is given in Equation 4:

He= AU (& — t)? (4)
where ) ’ o

H, = heat loss transmitted through the wall, roof, ceiling,

floor, or glass, Btu per hour.

A = ares of wall, glass, roof, ceiling, ﬂoor, or other exposed
surface, square feet.

U = coefficient of transmission, a.u'—to-ur, Btu per (hour)
{square foot) (Fahrenheit degree p differ-
ence). - . -

value of U:  ~

a. Plat 700fs. Select the eoeﬁment of transmission of the ceil-
ing aod roof from Tables 11 to 14, Chapter 9, or use appro-
priate coefficients in Equation 1 if side walls'extend. appre-
cizbly above the ceiling of the fioor below.
Pitched roofs. Select the combined roof and ceiling coeffi-
cient from Table 15, Chapter 9 or calculate the combined
roof and ceiling coeﬂiment by mems of Equauona 4 u.nd 5
Chapter 9, where these f
in Chapter 9.

[

the atiic (based on the indoor
a.nd ouﬁ.door design. tempemtu.ra) by means of Equation 1, and
for t. in 4, the value of f, thus obtained,
together with the cexlmg area A and the ceiling coefficient v, X
‘This apphes to p;t.ched roofs. In the case of ﬂat roofs it is not
the at.uc , 88 e cellmg—roof
lgeat lnss can be & d as 4 in p
a

INFILTRATION HEAT LOSS

- The infiltration heat loss includes (1) the sensible heat loss
or the heat required to warm the outdoor air-entering by
infiltration, and (2) the latent heat loss or the heat equivalent
of any moisture which must be added.-

Sensible Heat Loss

_The formula for the heat required to warm the outdoor
air which enters a room by, infiltration to the temperature




