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260 _ CHAPTER 12

ticularly important;:as-the temperature. gradient. from floor to breathing-.
level to ceiling may depend to a large extent.on whether direct radiation,
unit heaters or warm air.is used, and in thelatter case; swhéther the-air is
moved mechanically or by -gravity. - The temperature of - the heating
medium is also & factor: .~ - P S
Tt is impracticable to establish rigid rules for determining the temperature
difference to_use in-all cases. However; for residences and structures hav-
ing ceiling heights under 10 ft, . the :comparatively small temperature
differential between the breathing level and ceiling generally may be

TaBLE3. APPROXIMATE TEMPERATURE DIFFERENTIALS BETWEEN BREATHING LEVEL

AND CEILING, APPLICABLE TO CERTAIN TYPEs or HEaTING SY31EMS®
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: 8 The:figures in this table are based on an increase of 1 percent per foot of height above the breathing level

. ('5 £t) up to 15 ft and Jo of one degree for each foot above 15 ft. This table is generally applicable to forced

air types of heating systems. For direct radiation or gravitywarm air, increase values 50 percent to 100
percent. . . .

neglected ‘without serious “error. For higher ceilings, an allowance-of
approximately 1 percent per foot of height above the breathing level may
be made for ceiling heights up to 15 ft and approximately 1% of 1°deg per
foot of height above this level: The values in Table 3 are calculated -on
this basis. For direct radiation and gravity warm air systems; the allow-
ance should be-increased from 50 percent to 100 percent over those given
in Table 3. These rules should, however, be used with considerable dis-
cretion, and they do not apply to some; types:of heating systerms. such as
those ‘using panel and baseboard:radiation; where very low:temperature
differences between. the: floor and the ceiling may exist. .- =~

‘Temperature at Floor Level. "According to tests at the University of
Illinois,> & * © the temperature at the floor level ranged from about 2 to
6 deg below that at the breathing level, or’ somewhat greater than the
difference between the breathing level and ceiling temperatures. - Tests at
the University' of Wisconsin’ indicated: a-somewhat smaller “differential
Between the floor and breathing level temperatures.  As & general rule,
the breathing level to ceiling temperature differential is neglected (as wit
ceiling heights under 10 ft), the breathing level to floor differential may
also be neglected, as the two are somewhat compensating, especially where
both floor and ceiling losses are calculated for the same space. | In other
cases, the 10 ft temperature differentials in Table 3 miay be used-in arriving
at the floor heat loss, these differentials to be subtracted from the breathing
level temperature. ’
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Heating Load

" ATTIC TEMPERATURES
Frequently, -if is necessary to estimate.the attic i -
such cases Equation 1 can be used for this purpose; o e 0d in
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1, = attic temperature, Ea})‘ren_}{é-i_ttdé'g‘teés..

tI' = inside temperature near io'p‘ﬁoo'r_' ceiling, Fa;hrenheitbd;agre.e.‘s. -
" t, = outside temperature,’Faf}_irer"&héit;dégsrees. ' o

. A, = area of ceiling, square feet. -
A; = area of roof, square,fe‘gtt_ . o .
"4 area.of net vertical aitie wall surface, square fest. ..
Ag = area of attic glass, square feet.
U, = coefficient of transmission of ceiling, based-on- smfacenoﬁductance of220

- (upper surface, see Chapter 9). .2.20 = reci i
' rsurface, | 9). .2 eci -
{upper suct , ter 9] : reciprocal of one-half the air space

U. = coefficient of .transm'is.'sii); <')fhr pased on surfase co
T fficient k 3 of roof, based on surface cond
“ (lower surface, see Chapter 9). (AT EoR Pcltﬁnce"o"f: 220
-. Un = coefficient of transmission of vertical wall surface.
U, = coefficient of transmission of glass. B
. Ezample 1.. Calculate 4] Fature i d atti ing the foll
oo LYo 1 (st o nbeed s, ping gl
50, Uy = 0.40; Uw = 0.30; U, = 1.13. ’ '

Solytfon; Substituting these values in Equation'l: . .

w. .= umilﬁ ;710;lh =

4o (1000 X 040 X 70) + 10[(1200 X 0.50) + (100°X 030) + (10.X 113)]
(1000 X 0.40) + (1200 X 030) + (100 X 030) + (10X 113)

Equation 1 neglects the effect of any infarchange of air such as would
eglects the effect of any interch ' ir- :
¢ ; y interchange of air-such as woul
?ISIZa.It)ilace through attic vents or loyvers intended to preclude attic corﬂ
of sma.l(]ni . However, according 1o tests,® such venting of attics by means
i ouvers or other small openirigs does not appreciably reduce the

rature and may be neglected- without serious-error.

Neither does this equation take into i io
. ( e into consideration such factors as. he
r:gf‘an%e between chimney and attic or solar radiation to and from tﬁz
quent] tla]qaﬁse of these latter effects, actual attic temperatures are fre-

mpex?; . ugher than the calculated values using Equation 1. The attic
T allowinur:hmay be calculated in the usual manner by means of Equation
on o g the full vglue of the rdof. The error resulting from this assump-
Sometin geir;lﬁrally‘bg_cons_ldgrably less than if the roof were neglected (as is
as the oei _de practice) and the-attic temperature assumed to be the same
83 is cuslz side temperature. When relatively large louvers are installed,
Sumey omary in the southern states; the attic temperature is often as-

. as the:average between inside and -outside.’ ER

Or a shorter, approximate method of calculating heat losses -through
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