loose insulation fills to use for laying out conduit systems.

~
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TaBLE 11. THICKNESS OF LOOSE 1NSULATION FOR USE AS
FuL In UNDERGROUND CoNDUIT SYSTEMS
Lo . Mmm Tlnc:m or lusuunon m IncrEs - Mmnmuou
Srmam Srean Disrance
. Putssons | TeurssaTusy Srean Lines Rerven Lives Brrwezn
o A ;
oa CoprrioN | DEGREES | ey Lesy | Pipes 4 In. | P Pipes Lesa | Pipes ¢ L L
: il Rty Rl Rttty il Rl ool s IR
'; Hot Water, ’ ) . ’
or0to25 {212 to 267 1% 2 214 14 1 1
+25t0 125 (267t0352) 2 2% 3 14 115 134
Above 125, 0r| ‘. )
- superheat | 352 to 500 214 - 3 . 3% 134 114 1%,

6ther experimental data which have been pl:esented the usual endeavor

is to secure not'less than 90 per .cent efficiency for underground piping.
Table 11 can be used as a guide in arriving at the minimum thickness of
Other factors
such as the number of pipes and their combination of sizes, as well as the

standard conduit sizes, are primary controlling factors in the amount and -

thickness of insulation for use.

-When sectional insulation is applied to lines in tunnels or conduits, b

usual practice is to apply the most efficient materials }/ in. less in tthk-
ness than that determined by the use of Fig. 6. Thedata in Fig. 6 are based

" on conditions of insulation exposed to the air, whereas normal ground

temperature is substituted for air -temperature in determining the tem-
perature difference for use with the chart when applying it for under-
ground pipe line“estimates. .
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Steam Distribution Piping, Selection of Pipe Sizes, Conduits for

Piping, Pipe Tunnels, Overhead Distribution, Inside Piping, -

Fluid Meters and Metering, Steam Requirements, Rates,
Utilization, Automatic Temperature Control

:

HOSE phases of district heating which frequently fall within the
province of the heating engineer are outlined here with data and
information for solving incidental problems in connection with institutions
and factories. Some data are included to cover the piping peculiar to

heating systems which are to be supplied with purchased steam. A com-

plete district heating installation should not be attempted” without a
thorough study. of the entire problem by men competent and expenenced
in that industry. .

STEAM DISTRIBUTION 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.

said regarding it. - = ..

Having established the route of the pipes, the next step is to calculate - 7

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 ] plpmg can be computed
from.a study of the requirements of the several buildings served. In

general a-condensation rate of 0.25 Ib per (hour) (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.
Mlscellaneous steam requirements such as laundry, cooking, or process

‘should be individually calculated.

The steam requirements for water heating should be taken into account,
but in most types of buildings this load will be relatively small compared

. with the heating load- and will seldom occur at the.time of the heating
. peak. Unusual features such as large heaters for sw1mmmg pools should

not be overlooked.

The pressure at which the steam is to be- dxstnbuted w1ll depend upon,

(1) boiler pressure, (2) whether exhaust or live steam, (3) pressure require-
ments - of apparatus to be served. If steam has been passed through

electrical generating units, the pressure will be considerably lower than if -

hve steam, direct from the boilers, is used.
" The advantages of low Jpressure distribution (2 to 30 psi) are (1) smaller

heat loss per square foot of pipe surface, (2) less trouble with traps and-
~ valves, (3) simpler problems i in pressure reduction at the buildings, and
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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




