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ucts and some of which are built in the field. ° 'Tl’“he; more common forms are

illustrated in Fig. 1. : _ B o

! 1golr.i‘duits B and C aré prefabricated. thIn cozla?qlt (1_2 téhe I’F}?: ii tlgfx?ém
icentrically within the metal jacket. 1€ INeL

gggcghggtvgl:;%e%a%‘;(%t and insulation is filled with high-melting-point as-

phalt which. becomes the protective medium for the insulation. Conduit

ized i i ding the insulation
< spirally .corrugated galvanized ingot iron surrouncin :
Bngaihisgli?ngl’ticng-pgint asphalt is applied to the out_51de of thedc(zndu;::
i,'l‘he pipe is supported by precast rings to maintain ahgnme_ni_; and to pre-
'vent pressure on the insulation.
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Fi6. 1. CoNSTRUCTION DETAILS OF _ Conpurrs®
* From District Heating Hondbook, Third Edition.
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Conduits A and D are of concrete-box construction and are typic
conduits built of common materials.

itEi i ; ion wherei te is poured around

of solid-pour construction wherein concrete "
n?gg\?l‘;tteg ;ieam pipr:D. If insulation is of a rigid type 1t ca.r; supgox:;) o
b otherwise, the pipe should be supported independent yi:,h T
be left around the pipe by using insulation larger than the |

pipe; :
g;:xyneter of the pipe, the space helping to avoid crushing of insulation

the pipe tends to.rise.when steam is admitted to a cold line. -

' ipe joi ther with special
it F is made of asbestos-cement pipe joined toget. C
coggl?ggsl-tafdlsenclosed in a protective concrete envelope. The steam pipe

is supported within the conduit on speciall'y—designed slip-type suppo
with saddles welded to the line.

ially- ;trified bell and
i H are constructed of specially shaped, vi o
spi(ég;ldtlilll;’.s GCaorrlx?iuitaG is also available in cast 1ron. This congtructl ‘
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is intended for the support of excessive loads and to withstand shocks, such
as are found beneath railroad tracks. - '

Conduit I is of cast-iron construction with lead-caulked. joints. . It is
watertight and intended for special applications.

There are, in addition to those mentioned, several conduits which use
an insulating concrete as pipe insulation. The insulating effect of the
concrete is obtained through air cells formed by a special process or by a
mixture of an insulating material with cement. An insulating hydrocarbon
in granular form is available for ‘trench fill around underground lines
This material fuses to the lines with application of heat, forming a semi-
plastic, waterproof zone next to the pipe. .

ACCESSORY EQUIPMENT

Provision should be made to take care of expansion and contraction of
the piping in. order to prevent stress in the pipe or fittings. -- Anchors can
be special fittings or U-shaped steel straps which partially encircle the. pipes;
and are firmly bolted to a short length of cast or stainless steel set in con-
crete. ’

An expansion joint, offset, or bend should be placed at or between each
two anchors. Advantage should .be taken of the flexibility of piping to ab-
sorb expansion wherever feasible. Information on provisions for expansion
will be found in Chapter 27. - The section on Pipe Tunnels in this chapter
contains further comment on expansion joints and anchors. Manholes
for expansion joints should be kept free of water by proper drainage and
should be of adequate size. Small manholes discourage proper main-
tenance. : S

Pipe lines should be of welded steel construction, flanges being used only
to permit removal of equipment in accessible.places. - Piping ‘should be
properly supported and equipped with guides to prevent pipe deviation
from a straight line between expansion devices. o :

A proper hydrostatic test should be made on the assembled line before
the pipe welds and other joints are insulated. The hydrostatic test pres-
sure should be at least one and one-half times the maximum service pres-

sure, and it should be held for a period of at least two hours without evi-
dence of leakage. : : :

INSULATION

Insulating materials constitute a primary element of district steam dis-
tribution structures and must be suitable for underground service. In-
sulation should' ‘be noncombustible, - vermin-proof, moisture-resistant,
durable, non corrosive to steel pipe when wet, and able to retain its position
In relation to the pipe line without service maintenance. .It should be
relatively unaffected by such chemicals as are usually found in ground or
othel" contaminated waters. It should have the lowest practical heat con-
ductivity consistent with the given requirements. Underground insula-
tion can be applied directly to the pipe or poured as a monolithic structure
In a suitable duct. Insulation is discussed further in Chapter 28.

RETURN OF CONDENSATE

If the condensate can be returned to the plant to be used for boiler feed
Water at an overall cost less than that required to. process raw water, the
mstallation of return.lines parallel to the steam supply lines should be given
consideration. -

Where steam and return piping are installed in the same conduit, the




