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TABLE 12. THICKNESSES OF INSULATION ORDINARILY USED INDOORS?

. TaickxNess oF INSULATION
Steam PressunEs Steam TEMPERATURES

(L&sz) - : FPagl;:n Pipes Larger Pipes ;‘ﬁ
e Thao 4 Lo 2 to'134 In.
in. 1in. lin.

25 212 to 267 1in. i i
22 Eg 100 267 to 338 1}4in ) 1in. i :rr:
100 to 200 338 to 388 2 in. }g in. 124 fn.
Low Superheat 388 to 500 234 in. ot 32. g in.
Medium Superheat - 500 to 600 13 in. $ in. Zin
High Superheat 600 to 700 315 in. in. .

. . . ter
ap ing 0 is ordinarily insulated to a thickness }4 in. grea
i tocated outdoors or exposed to weather is o ‘
than 5%0%2: in this table, and covered with a waterproof jacket.

-pi ith high quality, loose insulating material. The insulation
’ 211355 lbpeeiev;::tgry agt aﬁ time)g, and for this purpose effective wlaterpI;)o‘(,)iicilrelggi
membranes enclose the insulation. A drainage system 1s also pr
to divert water which may tend to enter the conduit. - dif
The economical thickness of insulation for under.groundA }\lyo}rlkhls 1t c;
ficult of accurate determination due to the many varlablei\ ﬁ' ic toa;?her
be considered. As a result of theories developed by J. R.l gn ; l:g ther
with experimental data presented by others, the usua den. ea LS b
secure not less than 90 per cent efficiency for upc!ergrour;l ] clla{lrllalng.o [-able
13 can be used as a guide in arriving at the minimum t ]; fesst of loose
insulation fills to use for laying out conduit systems. Other fac fors such
as the number of pipes and their combination of sizes, l;is we as the
standard conduit sizes, are primary controlling factors in the amou
thickness of insulation for use. o "
n sectional insulation is applied to lines in tunnels or conduits,
ﬁsdwa}l;ractice is to apply (;chl;a mcl)lst eﬁicxef:nlg.ma;en%}:e%flrll::i!gesg 1irr1I sl;;::’l;
n that determined by the use of Fig. 3. .
::lgxsxszi;;tll}gns of insulation exposed to the air, whereas ngr{nal %ro%ng, teelrg: -
‘perature is substituted for air temperature in detgrmgmix:lg t! ed (ra rgund
ture difference for use with the chart when applying it for underg
pipe line estimates.

Tapre 13. THICKNESS OF LoosE INsuLATION FOR USE As
FiLL IN UNDERGROUND CONDUIT SYSTEMS
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Chapter 36

DISTRICT HEATING

Underground Steam Piping, Selection of Pipe Sizes, Provision for

pansion, Capacity of Returns with Various Grades, Pipe Con-

duits, Pipe Tunnels, Service Connections, Steam per Square Foot
of Heating Surface, Fluid Meters and Metering

THIS chapter deals with those phases of district heating which
frequently fall within the province of the heating engineer. Data and
information are included for solving incidental problems in connection
with institutions and factories and for the design of building heating
systems which are to be supplied with purchased steam, A complete
district heating installation should not be attempted without a thorough
study of the entire problem by men competent and experienced in that
industry. The Handbook and other publications of the National District
Heating Association and the references at the end of this chapter should
be consulted. .

UNDERGROUND STEAM PIPING

The methods used in district heating work for the distribution of steam
are applicable to any problem involving the supply of steam to a group of
buildings. The first step is to establish the route of the pipes, and in this
matter the local conditions so fully control the layout that little can be
said regarding it. - ’ =

Having established the route of the pipes, the next step is to calculate
the pipe sizes. In district heating work it is common practice to design
the piping system on the basis of pressure drop. The'initial pressure and

"the minimum permissible terminal pressure are specified and the pipe

sizes are so chosen that the required amount of steam, with suitable
allowances for future increases, will be transmitted without exceeding
this pressure drop. The steam velocity is therefore almost disregarded
and may reach a very high figure. Velocities of 35,000 fpm are not con-
sidered high.” By the use of this method the pipe sizes are kept to a
minimum with consequent savings in investment.

The steam flowing through any section of the piping can be ¢omputed
from a study of the requirements of the several buildings served. In
general a condensation rate of 0.25 Ib per hour per square foot of equiva-
lent heating surface is a safe figure. This allows for line condensation
which, however, is a small part of the total at times of maximum load.
Any unusual requirements such as those for process steam should be
individually calculated. é .

The steam requirerients for water heating should be taken into account, -

* but in most types of buildings this load will be relatively small compared
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