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Table 18. Coefficients of Transmission (U) of Doors, Windows, Skylights 
and Glass Block Walls

Coefficients are expressed in Btu per (hour) (square foot) (Fahrenheit degree difference in the temperature 
between the air inside and outside of the door, window, skylight or wall) and 

are based on on outside wind velocity of IS mph.

Section A. Single Double Triple

Skylights u 1.13ac 0.45ae 0.281ae

Nominal
Thickness

Inches

Actual
Thickness

Inches

u
Exposed Door

u*
With Glass 
Storm Door

Section B.
Solid Wood

Doorsbc

1
IK.mm
2
2K
3

mmmm
2J4"m.

0.69
0.59
0.52
0.51
0.46
0.38
0.33

0.42
0.38
0.35
0.35
0.32
0.28
0.25

Section C,
Hollow Glass
Block Walls

Description
u

Still Air 
Both Sides

u
Still Air Inside 
15 mph Outside

Smooth surface glass blocks 
7% x 7% x 3% in. thick.- 
Ribbed surface glass blocks 
7%x7$£x3% in. thick-------

0.40

0.38

0.49

0.46

« See Heating, Ventilating and Air Conditioning, by Harding and Willard, revised edition, 1932.
* Computed using C for wood; f\ — 1.65 and f0 — 6.0.
* It is sufficiently accurate to use the same coefficient of transmission for doors containing thin wood panels 

as that of single panes of glass, namely, 1.13 Btu per (hour) (square foot) (degree difference between inside 
and outside air temperatures).

d These values may also be used with sufficient accuracy for wood storm doors. Negleot storm doors if 
loose and use values for exposed doors.

* Air spaces assumed to be } in. or more in width.

indicate a unit area heat loss, at mid-height of the basement wall, approxi­
mately twice that of the same floor area.

For concrete slab floors laid in contact with the ground at grade level, 
recent tests3 indicate that for small floor areas (equal to that of a house 
25 ft square) the heat loss may be calculated as proportional to the length 
of exposed edge rather than total area. This amounts to 0.81 Btu per 
(hour) (lineal foot of exposed edge) (Fahrenheit degree difference between 
the inside air temperature and the average outside air temperature). 
It should be noted that this may be appreciably reduced by insulating the 
edges of the floor from the abutting wall. See also Chapter 11.

CALCULATING SURFACE TEMPERATURES
In many heating and cooling load calculations it is necessary to deter­

mine the inside surface temperature or the temperature of the surfaces 
within the structure. As the resistance of any path of heat flow is ex­
pressed in Fahrenheit degrees per (Btu) (hour) (square foot) the re­
sistances through any two paths of heat flow would be proportional to the 
temperature drop through these paths, and can be expressed as follows:

R\ (ti ix)
Ri (li — lol

(6)

where
Ri = the resistance from the inside air to any point in the structure at which the 

temperature is to be determined.
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iJ, = the overall resistance of the wall from inside air to outside air. 
t, = inside air temperature, 
k = temperature to be determined. 
l„ = outside air temperature.

Example 2. Determine the inside surface temperature for a wall having an overall 
coefficient of heat transmission U = 0.25, inside air temperature 70 F, outside air 
temperature —20 F.

Solution:

Rt
I _L
17 ” 0.25 = 4.00

Then, by Equation 6
0.606 70 - tx
4.00 = 70 - (-20)

ix = 56.4 F.

The same procedure can be used for determining the temperature at any 
point within the structure.

WATER VAPOR AND CONDENSATION
Water vapor is an important factor in the design and construction of 

many types of buildings, and in processes where controlled air conditions 
are essential. It must often be considered in the construction of resi­
dences, or public buildings located in cold climates and, to a lesser extent, 
in those located in warm climates. It is extremely important to consider 
the moisture problem in the construction of cold storage and low tempera­
ture rooms. Manufacturing processes which require a special humidity 
often require buildings designed with consideration of -the effect of mois­
ture on the building. There are, likewise, many processes which in them­
selves create. moisture problems that become the major consideration 
in either the construction of the building or the method of plant operation.

These water vapor problems, being present to a greater or lesser ex­
tent in the majority of heating, cooling and air conditioning processes, make 
it necessary to understand the laws governing water vapor and its relation 
to air conditioning processes, as well as its-effect on different types of 
structures.

Water Vapor
The theory governing water vapor is well known, and yet it is too often 

overlooked or given scant consideration in the construction of buildings 
and the layout of air conditioning processes. Water vapor is present in all 
air; it occupies the space and has the same properties that it would have 
if the air were not present. It is steam at low pressure and temperature. 
Thus, in an air vapor mixture at 80 F, the density of the water vapor may 
be 0.00158 lb per cu ft, providing that it is saturated and the vapor pressure 
would be 1.0323 inches of mercury. . These are the same conditions that 
would be obtained in a cubic foot of saturated steam at 80 F, and it is 
spoken of as 100 per cent relative humidity air. If this same volume of 
air contained only one-half of the original moisture or 0.00079 lb per cu ft, 
it would be only 50 per cent saturated, or the relative humidity would be 
50.1 per cent. In the first case, the vapor pressure would be 1.0323 inches 
of mercury and in the second case, it would be 50.1 per cent of this or 
0.5172. In the first case, the vapor would be saturated and the dew-point,


