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TABEE-3. ~APPROXIMATE TEMPERATURE DIFFERENTIALS BETWEEN-BREATHING LEVEL

AND CEILING, APPLICABLE To CERTAIN TYPES OF HEATING SYSTENMS?

CEILING
HEIGHT
(Fr)

BREATHING LEVEL TEMPERATURE (5 FT ABOVE FLOOR)

70 72 74 76 78

8
]
8
&
8

No | rovooee
.

DUUTS W
N U o W

WO R | BNDL | NN

ouonotn | owox

—
)
COXRNN| SORDS | Do 000
CotoLho | ki | ohpiveo
Qobono | ki | cedoivtn
COOODR | NN | IO 00
NN | Nobhiete | oo s
DO~ | ~OPRN | oo .
HOOOO® | 00000008 [ ~IID o W
Wookown | wv~ob [ koo
oo bo | k= | Oomoos

ook ko Pt et L, N
PR~ OO | DOODO [ ©PNSHoE

Pk ok ok ok ok '
PO | D000 [ 00D D Ui

ot etk ok ’
EESS0o [ 0mmnm | oumoan

et it ' .
HOO0©0®00 | RN | NSouRw

OOVLDVR® | NN~

[y : ’
SOOO0R | NNNNN| NOohR®
L

[

btk et

»-'
COORPEN | NOSOD

-The-ﬁguré in this ﬁble are based-on an increase of 1 per cent per foot of height above the hrét.hm‘ g
level (5 ft) up to 15 ft and 1/10 of one degree for each foot above 15 ft. This table is generally applicable
ttg il%xazad air t);pa of heating systems. For direct radiation or gravity warm air, increase values 50 per cent

per cent. . . . R

what smaller differential between the floor and breathing level tempera-
tures. As a general rule, if the breathing level to ceiling temperature

differential is neglected (as with ceiling heights under 10 ft), the breathing ..

level-floor "differential may also be neglected as the two are somewhat
compensating, especially where both floor and ceiling heat losses are
calculated for the same space. In other cases, the 10 ft temperature
differentials in Table 3 may be used in arriving at the floor heat loss, these
differentials to be subtracted from the breathing level temperature.

ATTIC TEMPERATURES _
Frequently it is necessary to estimate the attic temperature,'ai‘_ld in.

such cases Equation 'l can be used for this purpose.
' AeUch + to (A:Ur + AwUs + AgUy)

PR
where ) SET
"t = attic temperature, degrees Fahrenheit. ’ -
4 = inside temperature _hwr'toﬁ floor ceiling, degrees Fahrenheit.
to = outside temperature, degrees Falirenheit.. : o A
Ac = area of ceiling, square feet. o
Ar = area of roof, square feet. o .
Ag = areaof net verticai‘ wall sirface, square feet. .
"Ag ‘= area of glass, square feet. V .

Uec = coefficient of transmission of ceiling, based on surface coefficient of 2.20 (upper
.surface, see Chapter 4). . . o )

Uy = coefficient of transmission of. roof, based on surface coefficient of 220 tlbwexj
surface, see. Chapter 4). L.

Uw =.cc‘)éﬂicient of transmission ‘of vertxcal wall surfaces .+ .o lde
.- Ug = coefficient of transmission of glass. .. ~: S
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'

Ve = 040; Uy = 030; Ug = 118777~ —————--— - ————

Solution: Substituting these values in Equation 1:

__ (1000 X 0.40 X 70) +--10 {(1200 X 0.50) + (100 X 0.30) -+ (10 X 1.13)]
- (1200 X 0.50) + (100 X 0.30) + (10 X 1.13) + (1000 X 0.40)

34,413

=

Equation 1 neglects the effect of any interchange of air such as would
take place through attic vents or louvers intended to preclude attic con-
densation. However, according to tests?, such venting of attics by means

of louvers or other small openings does not appreciably reduce the attic -

-temperature and may be neglected without serious error. The attic

" temperature may be calculated in the usual manner by means of Equa- -

tion 1, allowing the full value of the roof. The error resulting from this
assumption will generally be considerably less than if the roof were
neglected (as is sometimes the practice) and the attic temperature as-
sumed to be the same as the outside temperature. -

TEMPERATURES IN UNHEATED SPACES

The heat loss from heated rooms into unheated rooms or spaces must,
be based on the estimated or assumed temperature in such unheated
spaces. This temperature will generally range betweén the inside and

outside temperatures,. depending on the relative areas of the surfaces’
adjacent to the heated room and exposed to the outside. If the respective -

surface areas adjacent to the heated room and exposed to the outside are
approximately the same, and if the coefficients of transmission are

approximately equal, the temperature in the unheated space may be.

assumed to be the ‘mean of the inside and outside design temperatures.
If, however, the surface areas and coefficients are.unequal; the tempera-
ture in-the unheated space should be estimated by means of Equation 2.

2 UAUi + AsUs + AsUs + etc) + to (AaUa + 4bUb + AcUe + etc)

2) .
= T4 F A:Us + AsUs & otc. + AaUs +ADp + Aclc tete. O
where
ty = temperature in unheated space;.dggr;es Fahrenheit.
_ ¢ = inside design temperature of heated room, degrees Fah'renheit.
lo = otitside design temperature, degrees Fahrenheit. .
= areds of surface of unhéated space adjacent to heated space;

A, A, A:,, etc.
‘ C square feet.

areas of surface of unheated space exposed to outside, square feet.

coefficients of transmission of surfaces of 41, A3, 43, etc.

coefficients of transmission of surfaces Aa, 4b, 4c, etc.

Aa, Ap, A, etc.
Uy, Uy, Uy, ete.
* Ua, Up, Ug ete.

o

Example 2. Calculate the temperature, in an unheated space adjacent to a heated
room having surface areas (4, 4:, and 4;) in contact therewith of 100, 120 and 140
sq {t and coefficients (U, Uy, and Us) of 0.15, 0.20 and 0.25 respectively. The surface

areas of the unheated space exposed to the outside (42 and Ay) are respectively 100 and

140 sq ft'and the corresponding coefficients are 0.10 and 0.30. The sixth surface is on

. the ground and is neglected in this example. Assume ¢ = 70 and fo = —10.

4Methods cljfl Moisture: Control .a;xd ;l;hgir'Ai:i)Hétio'n to. Building Conétruction’.-by F. B. Rowley,
- B. Algren and C. E. Lund. (University of Minnesota, Engincering Experiment Station Bulletin, No: 17).
-
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= Example 1. Calculate the temperature in an unheated attic, assumirig the following
§ - —— -—conditions: _ti_= 70;to_=.10; 4c = 1000; 4r = 1200; Aw = 100; ¢ = 10; Ur = 0.50;

.



