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material and application cost. The application method and cost in turn
will be greatly affected by the nature of the surface to be covered.

- Loose fills such as powders and granules must be supported in place by
retaining walls, coverings, ete. for application on vertical surfaces and on
the under side of horizontal surfaces. Insulating cement is a loose material
which when mixed with water to obtain plasticity and adhesion, may be
trowelled on a surface and dried in place to serve as insulation. Both
loose-fill and insulating cement are especially suited for covering uneven
and irregular surfaces. )

Flexible and non-rigid insulations are generally grouped as blanket
insulation, and are available in many types and varieties, both organic
and inorganic, with and without binders, and with reinforcing coverings on
one or both sides. Only inherently fibrous materials are generally suited
for blanket insulation. Such materials are wood, cotton, and hair in the
organic field, and asbestos and mineral wool in the inorganic field. Cover-
ings and facings such as paper, aluminum, asbestos sheet, wire. mesh, metal
lath, may be used as reinforcing, vapor barriers, reflective surfaces or sur-
face finishes in general. Thicknesses and shapes may be of any dimension
that can be handled although standard sizes are generally used. Some
blanket insulations are prepared in roll form for economical shipping.

Rigid materials are preformed during manufacture to standard lengths,
widths, and thicknesses of a size that can be handled readily. In the case
of insulation for pipes and cylindrical surfaces the radius of curvature is
varied to suit all standard sizes of pipe and tubing. Some materials are
.offered in shapes curved to fit greater radii up -to several feet or more.
Material in rectangular dimensions is usually called block, board, or sheets,
the name varying with custom for particular uses. Most common sizes
of block insulation are 36 in. long, 6 in. or 12 in. wide, and in thicknesses
ranging from 1 to 4 in. Boards in the building insulation field range up to
12 ft long by 4 ft wide with the thickness usually 14 to 1 in. but ranging up
to 134 in. Smaller boards, or sheets, are used on air conditioning ducts,
equipment, and in the cold storage field. )

BARE SURFACE HEAT LOSSES—FLAT SURFACES AND PIPE

Heat losses from or to uninsulated surfaces of pipes, ducts, vessels, or
furnaces may be of considerable magnitude if the temperature of the
surrounding medium differs appreciably from that of the surface. Losses
are increased by motion of the surrounding air or by contact of the hot
or cold surface with bodies of high conductivity. Good design, therefore,
must include consideration of such heat losses and provision for adequate
insulation wherever needed. :

The basic principles of heat loss from surfaces are discussed in Chapter 5.
In that chapter radiation and convection are treated separately.

Heat losses from horizontal bare steel pipes, based on .tests at Mellon
Institute and calculated from the fundamental radiation and convection
equations (Chapter 5), are given in Table 2. This table also gives the heat
losses or surface conductances for flat vertical and horizontal surfaces for
surface temperatures up to 1080 F with the surrounding air at 80 F. The
surface per linear foot of pipe is given in the second column of Table 2.

-Heat losses from tarnished copper pipe and tube are given in Table 3.
The surface per linear foot of tube is given in Table 4. Table 3, Section A,
of Chapter 9 also gives the surface conductances for flat surfaces of dif-
ferent emissivities and orientations in contact with still air. Table 5
gives the area in square feet of flanges and fittings for various standard
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pipesizes. These tables can be used to advantage in estimating the amount
of insulation required. - S .

‘Ezamples 1 and 2 show how the annual heat loss from uncovered pipe
and its dollar value may be computed from the data in Table 2.

Ezample 1: Compute the total annual heat loss from 165 ft of 2 in. bare pipe in
gervice 4000 hr per year. The pipe is carrying steam at 10 psi pressure and is exposed
to an average air temperature of 80 F.
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Yalues are for Flat Surfaces f; uare feet or more in area. i . .
2 To secure ﬁ:ma per lin?io%‘gx?ulﬁply 8q ft losses in table by this factor. The losses per sq ft of pipe
surface for pipes larger than 24 in. can be considered the same as the losses for the 24-in. pipe.

Solution: The pipe temperature is taken as the steam temperature, which is 239.4
F, obtained by interpolation from Steam Tables. - The temperature. difference be-
tween the pipe and air = 239.4 — 80 = 159.4 F. By interpolation in Table 2 between-
temperature differences of 150 and 200 F, the heat loss from a 2-in. pipe at a temper-
ature difference of 159.4 F is found to be 2.615 Btu per (br) (sq ft) (F-deg). The total
annual heat loss from the entire line = 2.615 X 159.4 X 0.622 (linear ft factor) X
165 (linear ft) X 4000 (hr) = 171,100 Mb. (Mb = 1000 Btu.)

Ezample 2: Coal costing $11.50 per ton and having a calorific value of 13,000 Btu
Per pound is being burned in the furnace supplying steam to the pipe line given in the




