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HEAT TRANSFER COEFFICIENTS

The symbols representing the various coefficients of heat transmission
and their definitions are as follows: ’

U = thermal transmittance or over-al coefficient of heat transmission; the amount of
heat expressed in Btu transmitted in one hour per square foot of the wall, floor, roof or
ceiling for a difference in temperature of 1 F between the air on the inside and that on
the outside of the wall, floor, roof or ceiling. .

k = thermal conductivity; the amount of heat expressed in Btu transmitted in one

‘hour through 1 sq {t of a homogeneous material 1 in. thick for a difference in temperature ’

of 1 F between the two surfaces of the material. The conductivity of any material
depends on the structure of the material and its density. Heavy or dense materials, the
weight of which per cubic foot is high, usually transmit more heat than light or less dense
materials, the weight of which per cubic foot is low. .

C = thermal conductance; the amount of heat expressed in Btu transmitted in one
hour through 1 sq ft of a non-homogeneous material for the thickness or type under
consideration for a difference in temperature of 1 F between the two surfaces of the
material. Conductance is usually used to designate the heat transmitted through such
heterogeneous materials as plasterboard and hollow clay tile,

f = film or surface conductance: the amount of heat expressed in Btu transmitted by
radiation, conduction and convection from a surface to the air surrounding it, or vice
versa, in one hour per square foot of the surface for a difference in temperature of 1 F
between the surface and the surrounding air. To differentiate between inside and outside
wall {or floor, roof or ceiling) surfaces, fiis used to designate the inside film or surface
conductance and f, the outside film or surface conductance. )

@ = thermal conductance of an air space; the amount of heat expressed in Btu trans-
mitted by radiation, conduction and convection in one hour through an area of 1 sq ft of
an air space for a temperature difference of 1 F. The conductance of an air space depends
on the mein absolute temperature, the width, the position and the character of the
materials enclosing it.

R = resistance or resistivity which is the reciprocal of transmission, conductance,
or conductivity, i.e.:

= over-all or air-to-air resistance.

[}

internal resistivity.

internal resistance.

film or surface resistance.

air space resistance.

o= o= = -

As anéxample in the application-of these coefficients assume a wall

, with over-all-coefficient U, Then,

H=A4U{ —t,) (1)
where '

H = gtu per hour transmitted through the material of the wall, glass, roof or
oor. s :

"A = area in square feet of wall, glass, roof, floor, or material, taken from building

plans or actually measured. (Use the net inside or heated surface dimensions
in all cases.) )

} ~ to = temperature difference between inside and outside air, in which ¢ must always

‘be taken at thé proper lével.. Note. that ¢ may not be the breathing-line
temperature in all cases. :
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CHAPTER 3. HEAT TRANSMISSION COEFFICIENTS AND TABLES

If the heat transfer between the air and the inside surface of the wall
is being considered, then, _

H=Afi@t—-n) (2)’
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