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The temperatures in unheated spaces having large glass
areas and two or more surf: to the outd (such

1965 Guide And Data Book

The heat loss values for below-grade basement walls and
ﬂoom given in Table 4 are sufficiently precise for genera.l

as sleeping porches and sun parlors) are Ly d to
be the same as that of the outdoors.

GROUND TEMPERATURES
Ground temp to be a d for estimating base-
ment heat losses ysually will differ for basement walls and

floors, the temperstures under the floors generally being
h:gher t.hatt.hosendjamnttnwaﬂs. Factors affecting these
will be di

Temperatures Under Basement Floors

The temperature of the ground under basement floors™ is
aﬁecﬁed by heat saurces thhm dle bmmen(. and is not in-
d by at ic
through baaement floors, the ground hemperawms may be
assumed to be the same as water temperatures at depths
of 30 to 60 ft.'* Test observahom indicate that heut lomcs
through b floors fi are

Temperatures Adjacent to Basement Walls

Ground temperatures near the surface and under open
spaces vary with the climate, the season and the depth below
the surface. The nearer the surface (during the cold weather)
the lower will be the ground Frost will
to a depth of over 4 ft in some lomlm.;s if the ground is not
protected by enow. A thick blanket of snow will result in s
higher ground temperature near the surface. Therefore, in
localities where the ground is covered with a heavy blanket
of snow throughout the winter, the ground temperatures near
the surface will be higher than when little or no snow is pres-
eat.

The gmund temperature adjacent to the walls of & heated
basement is greatly affected by the heat gain from the base-
ment. Unfortunately, complete data on ground temperatures
adjacent to buildings are not available, but since the recom-
mended transmission coefficient for basement walls in contact
with the soil is only 0.10, any reasonable, assumed ground

will not materially affect the calculated heat loss.

BASEMENT TEMPERATURES AND HEAT LOSS

" If a basement i is oomple&ely below grade and is not healed,
the t in the b rmally will range be-
tween that in t.hc rooms above and dmt of the ground. Base-
ment windows will, of course, lower the basement tempera-
ture when it is cold 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 transient heat
from the heating plant warms the air near the basement
ceiling sufficiently to make it unnecessary to make an allow-
ance for floor heat loss from rooms located over the basement.

The temperature in crawl spaces below floors will vary
widely depending on the number and size of wall vents, the
amount of warm plpmg present and type of plpmg insulation,
It is v, , to the and to
select an appropriate tempemture by judgment.

HEAT LOSSES FROM FLOOR SLABS

Two types of concrete floors used in basementless houses
are (a) the unheated floor, relying for warmth on heat de-
Gvered above floor level by the beaﬁng system, and (b) the
heated floor containing heated pipes or ducts that constitute
a radiant slab or portion thereof for complm or partial
heating of the house.

For type (a), the floor heat loss, eoonomlmlly eons:dered
is of minor importance since it generally comprises about 10
percent of the total heat loss of the house.. From the comfort
standpoint, however, it may be most important, since houses
with cold floors are not suwessfully heated. In this connec-
tion; it should be d that s well insulated floor does
not. assure comfort if downdrafts from windows or expased
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 {0 counteract the downdrafts of
the exterior walls and the heat transmission through the floor.

The results of some experiments'®* with type (a) ‘un-
heated floor slabs indicate that the heat loss from a concrete
slab floor on grade is more nearly proportional to the perim-
eter than to the ares of the floor, mdﬂntthehcatlossean

The aliowance to be made for b heat loss d d
on whether the basement is to be heated or not.

Ifd)ebasementulwaledtonspemﬁedwmpemtum,ﬂw
heat loss should be calculated in the usual manner, based on
the proper wall and floor coefficients (see Chapter 24) and the
outdoor air and ground te t: Heat loss th ugh win-
dows and walls above grade should be based on outdoor tem
peratures and the proper air-to-eir-coefficients. Heat I
through basement walls below grade should be based on the
floor and wall coefficients for.surfaces in contact with the
the soil, and ‘on the proper ground temperature.

Table 4... . Below Grade Heat Losses for Bosemenf
T Walls and Floors
Ground Woter | Basement Flooe tosss .| Bolow Grode Wl to®
Tempercture m!/Sq Fo - i Btu/Sq Ft
@ T 3.0 6.0
50 2.0 4.0
60 - 1.0 2.0

* Based on basement tempersture of 70 F and U of 0.10.
* Awumod twise basement flocr loss. .

be esti d by meauns of the equation: . .
He = FP (i —t) @
where

Hpy = heat loes of the floor, Btu per hour.

P = perimeter or exposed edge of the floor, linear feet.

F = heat loss coefficient, Btu per (hour) (linear foot of ex-
posed edge) (degres difference in tempcramm between
the indoor air and the outdoor air). (F rangea between
0.81 for a floor with no edge insulation to 0.55 for a
floor with edge insulation.) _

& = indoor air temperature, Fahrenheit,

£ = outdoor air temperature, Fahrenheit.

InmostmsﬂnwsthevalussgveanableSforedgelm
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 if
the insulation extends 24 in. below the floor level.

Ezample 3: Calculate t.he heat losa from the floor of a 12 ft X

15 ft'room with two res. The floor.is an unheated con-
crebeslabwhlchumsulntedatlheodgemd:Zm.ofmsuhuon
lly for a ace of 2 ft from the edge, and

the houaeuloca(edmnuuu with an outdoor design tempers-
ture of — 15 F.

-t

.

Heating Load

e 5 ... ..Heat Loss of Concrete Floors ator -
Necr Grade Level per Foot of Exposed Edge:

L e ° 481

mended.®2-2 The values of edge loss in Table 6 indicate 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

«. Heat Loss per Foot of Exposad Edge, Biu/hr - and may exceed 20 percent if only one inch of insula-
— - tion is used at the edge of the floor. . vel 0
amended 2-i L * The concrete floor slab is usually placed on a gra
o _P_,,,..m o B arstion | - 1 Edow losmiciica 4 in. thick or more, both to insulate the floor from the earth
T F ) . and to retard the rise of ground water by capillarity. A water-
. samanvs | proof membrane should be installed over the gravel fill.
g“ Obviously, it is important that such floors be laid several
T inches above grade, and that effective subsoil drainage be
30 50 55 - provided to avoid slabs soaked by rain or me.lh.ug snow, and
—20to — TR F
Z10te ~20 5o e consequent excessive heat loss. ,
Oto—10,.| = 4. . 8. TRANSMISSION HEAT LOSS
S tassdatioa | - datica® * * The basic formula for the loss of heat by transmission
Ovtdoor Design Hin Edge o Edge & raci abmughmyaufwelspvenm&xuamn
Temparcture : : . Hy= AU &k — &) . [C)]
¥ e B
. where
:,; — < Hi = beat loss transmitted' through the wall, mof mlmg,
—20 to,—30 60 75 . " floor, or glass, Btu per hour.
—10to —20 55 65, ; ~~A-mofwa.llrg|as,mo[.eeﬂmg,ﬁoor,oro'huupmed
0to ~10 50 60 surface, square feet.
- U = coeffici of nsmi ir-to-air, Btu per (hour)
° Thi oot ded; shown far esly. (square foot) (Fahrenheit degree p deer-

Solution: meTableﬁ thehentloapufmtofexposedédge
xz‘SthperhrThelengf-hof edgem12ft+15ft=
27 it, and the total edge loss 27 X 45 = 1215Bmper

Fioors of type (b), containing ™ heahng pxpa or ducts. dre
now in common use. The heat loss downward into the ground

and outwaid through the edges of the floor slab is called the”

reverse loss. | |
The mllts“ ‘of ‘a0 investigation in which a''warm ‘air
perimeter dict was embedded in four types of concrete floor-
slab and foundation constructions has verified the indication
that Equation 3 can be used to calculate the reverse loss
‘when warm air perimeter heatmg ‘ducts are used. To make
the results of this application miore usable, values oormpondv
mg to those shown in Table § for unheated fidors arg given
in Table 6 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 thickaess of edge
insulation that should be used, but a 2-in. thickness'is recom-
s . T I R

Tuble 6.... Floor Heat Loss to be Used When Warm Air
Penmetar ‘Heating Ducts Are Embedded n Slnbs'
Bmmw(ﬁwwulwdm) LI

1. , Edge Insudation .
Oesiga '|L.in. Vertical Extend-{lun L-Typé Extend- |2-in: 1-Type Extend-
Tomperature, | ing Down 18 in. | . ing of lecat 12 | ing of lecst 12 in.
F Balow Floor | in. Deep and 12in| Down ond 12 2.,
Sorfoce Under Under '
=2 1. 105 -85
=10 | - g5 76
0 85 85
10 75 -1 55
2 62 : 45

-ence). .

t; = indoor temperature near surface involved (this- may
not pecessarily be the so-called breathing-line tem-
perature), Fahrenheit degrea

un-

& = outdoor of
i heated space ‘or of t.he pvu.nli, Fahrenbeit degrees.
le 4: C the oas through an 8-in.

bru:k wall having an area of 150 aq ft., if the indoor temperature
La70F, and'.heoutdoortempenwrel.m —10F.
Solution: The coefficient of transmission U of a plain 8-in.
brick wall is 0.41 (ChaptaZ{,TabluG) TheamAulmsqﬂ..
bstituting in Equation 4:

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

Transmission Loss Through Cellmgs and Roofs

" The ion heat loss through top ﬂooree\lm@.ama,
and roofs may be estimated by eu.her of two methods: ..

By substituting EQ\muun4t.heouhngamA the in-
l oot . - =&), aod t.he proper
vnlue of U

LFlalrwfl Sclect&ewdﬁumtof&awnmonol'heceﬂ-
mgmd roof from Tables 11 to 14, Chapter 24, or use appro-

. eoeﬂimentuml:‘qu?u&ntlllf mkn;lee1 walls extend appre-

o cubl above the ceiling of the floar below.

b. Pudnid roofs. Select the combined roof aad

ceiling Goeffi- -
uen& from Table 16, Chap'ba 24, or cnlcuhw the u;mal:sed

Y b, Vi J

Ch&:arﬂ,whmhhue as

the attic V_'. (buedont.hemdoor
) by means of E 1,
for & in Equati tﬁbev&l:eofl.amsobm:xeg,

‘together with the ceiling area 4 coefficient

'ﬂnsuppl‘::lstopuchdroo]l Inthem.nofjhtmaflnmnot

" pecessary' to em.u.., 2t th ee:'hngmol

hatlosmbe’ 88 in B

o e

INFILTRATION HEAT l.OSS

* The infiltration heat loss‘includes (1) the senstble heat loss,
or.the heat required to warm the outdoor air eatering by
infiltration, and (2) the latent heat loss, or the hest eqmva.len'.
‘of any moisture which must be added A
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