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" Us=1lYRs )
where U = combined coefficient to be used with ceiling area.
Rr = total resistance of ceiling and roof. .
‘ Ue = coefficient of transmission of ceiling.
U. = coefficient_of transmission of roof. i
n = ratio of roof area to ceiling area. )

It should be noted that the overall coefficient U should be multiplied by
the ceiling area to determine heat loss, and not by the roof area. Values
of U, and U, should be calculated using a value of 2.5 (the reciprocal of
one-half the air space resistance, 0.80) rather than the conductances of
surfaces facing the attic, since the attic is assumed to be equivalent to an
air space. . :

1f the attic contains windows, dormers and vertical wall spaces, and if
their area is small compared to that of the roof, they may be considered
part of the roof area. For accuracy, the sum of the coefficients of each
individual section, multiplied by its percentage of the total area, should be
used as U,. Where attic wall areas are large or where louvers or vents are
used, it is preferable to estimate the attic temperature as illustrated in
Chapter 12, and calculate the heat loss through the ceiling by multiplying
the value of UL, for the ceiling by the difference in temperature above and

below the ceiling.

TaBLE 17. COEFFICIENTS OF TRANSMISSION (U) or CONCRETE BASEMENT FLOORS
on QrounD WITH Varlous Types or FiNisH FLOORING
U = 0.10* Btu per (hr) (sq ft) (Fahrenheit degree temperature difference between
the ground and the air over the fioor).

6 Gince authentic data are not available, this coefficient is ti used for
For more recent procedures!? refer to National Bureau of Standards Report BMS-103.

te floors on ground

Basement Floor, Basement Wall and Concrete Slab Floor Coefficients

The heat transfer through basement walls and floors to the ground is
dependent on the temperature difference between the air within and that
of the ground, on the material constituting the wall or floor, and on the
conductivity of the surrounding earth. The conductivity of the earth
will vary with local conditions, and is usually unknown. Tests" at the
AS.HA E. Research Laboratory indicate a heat flow of approximately .
2.0 Btu per (hr) (sq ft) through an uninsulated concrete basement floor,”
with a temperature difference of 20 deg between ground temperature and-
the air temperature 6 in. above the fioor (see Table 17). :

For basement walls below grade only, the temperature difference for-.
winter design conditions will be greater than for the floor. The test re:
sults indicate a unit area heat loss, at mid-height of the basement wsll *
portion below grade approximately twice that of the same floor area. S

For concrete slab floors laid in contact with the ground at grade level, |
recent tests?? indicate that for small floor areas (equal to that of a houst.
95 feet square) the heat loss may be calculated as proportional to the.”
length of exposed edge rather than total area. This amounts to 0.81 Bt
per (br) (linear foot of exposed edge) (Fahrenheit degree difference betweed.
the inside air temperature and the average outside air temperature). It -

. should be noted that this may be appreciably reduced by insulating un ?-;}3.

e
"g

the ground slab, and also along the edges between the floor and the abu s

values of {7 for
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ting walls. See also sections on Base
t ment Temperatures
z:_ld .lﬁnt_Floog fHeliat Loss in Basementless Houses,pin Chap’o:xfl (1i2He?f1 Il;losst,
culations if the perimeter loss is calculated accurately, no ;Jther ﬁggr

" loss need be considered. .

- Glass and Door Coeﬁcients

5 ’ﬂlg g ‘z?l'il‘gi lforlgglalsls sheets and hollow glass block, given in Sections A
Band Cof T Re » have been computed by methods and data given in
an A 5 o.r (;oxi . t_esearch Paper.“_, It is assumed that the surface conduc::t,r-l
ance f asSum‘;flctlli)nt lohss to the air is 4.0 Btu per (hr) (sq ft) (F deg). It
ie also assumed th 2;1 the glass loses heat by radiation to the ground and to
the cle temy, which together have an effective radiating temperature belo
he air fe t/é)ez'a.ture. 1t is therefore necessary to determine by trial ;.nttll)
o rédiationmagxeéamre of the outdoor glass surface such that the sum of
e eion and convection losses equals the heat conducted through th
B e l?:at %quajsdphg: heat delivered to the glass from the Eeateg
e i s eat OWl,li lllv}de.d' by the air-to-air temperature difference
o 8 U v efw ch is used in the usual manner. The equivalent
e oondu te nie or;] radiation and convection combined, based on air
e ab% 1:'3. 6ugef 1ﬂ(';:rence, therefore varies from about 5.5 for sin‘
S woro ou $ otra.i ouble glas_s for exactly the same environmentai
i Yoy oo ons. t\ér ns, draperies, Venetian blinds, etc., will result
I Lo su :Ke mperature§ than when the windows are r’xot covered,
peratire o el ro:t therfroom arr temperature equals the average tem.
Should be g ¢ l:lhsu aces seen by the glass. Special consideration
temperaren 0 those cases where the glass sees interior surfaces at
casey po i o :(I)’l;lg greatly from the room air temperature, 7.e., such
whore then m. uIlms, greenhouses,_and some panel heated rooms or
Althonsh o] usual amount of air motion in the vicinity of the gl,ass
difforerts dogion z(r: mz;;)égl‘xlrtgooll;e air, the values change only slightly with
outdoor degigs omnpor i s, being about 5 percent greater for a 30 F

In co i

s (i.tl)}rmssxn:fi ct;he T?ible 18 values, consideration of the dependence of
fow loagy foriace conductances upon temperature and direction of heat
Vertical glace dace conductances averaging about 1.50 for block and
value of o sy l;'i.sl;d about 1.80 for horizontal glass, as compared to the
chaptey. ;I‘hese 'va.llt?escgr;gt:llfim& ell{e fvalusl:)se given in other tables in this
perature at which condensation on gl:sr: sux-fz‘a.lcsc(:;1 v:’]nuegggrl): ting the tem-

The applicati i ;
hot b 10n factprs given in Section D of Table 18 ased
only. 0>inteslt:s memanzed In a research bulletin,® and a?geag roxi;lp (::
the same rStii:)c tge, some varnation in heat flow through windovlzrs hav{';l
n constmcﬁon% %1 q.lss to sash area, may be expected because of differenc%
of aluminum ap de s}::z:land In air space edge effects. The high conductance
Sive amounts of o] sasllll must be taken into consideration where exces-
;mportant when they asrzsinacligsir;?eq ax_: iI;VOlXSd' This is particularly
re g oximity to radiati
Zzltls:quentl.y §ub1ected to high diﬁeren%,ial tfem;)zz)trllulgat sources and
rm dO;?nSmISS_lon coefficients for wood doors, with and with
s are.given in Table 19. ’ without glass

Wi ;
Ind Velocity Effect on U Values

Tables 5 thy
ough 8, 13-A, 14-A, 15, parts of Tabl
ch 8, » 14-A, 15, : e 18, and T
winter calculations, for an outside wind veloci(';b(i(f3 %g Isrlllg}‘;v




