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Fig. 61....Typical Return Connections to Finned-Tube Blast
Heaters with High-Pressure Steam

shown in Fig. 53. Where the vertical distance is limited and
the runouts must run above the floor, the radiator may be
sct on pedestals or raised by means of bigh legs. A method
of connecting a unit heater to a one-pipe steam heating
system is illustrated in Fig. 2.

Typical two-pipe radiator connections are shown in Figs.
54.and 55. While these show top inlet supply conrections
which are preferred, it is also possible to connect the supply
to the bottam of the radiator. Short radiators may be con-
nected with top supply and bottom return on the same end.

A typical method of -connecting convectors is shown in
Fig. 56. Sometimes the supply valve is omitied on eon-
vector connections, and a damper is supplied in the outlet
grdle for heat control.

A typical connection for finned pipe convectors is shown
in Fig. 57.

Typical econpections to blast heaters are shown in Figs.
58, 59 and 60. Some precautions which should be noted with
regard to connections for blast heaters are:

1. SBteam mains dmuld not be dripped into heater sectiona,

2. If it is necessary to keep the heater in service at all-tim:
a bypass with globe or plu;—cype valve should be installed aroun
the automatic regulating val

3. Am:n;lerd\ouldbepmndedont.heammppkyaideofn

I’I‘hemﬂ regulating valves should be based on the
not on the heater supply connection.

5. Each heater or bank of heaters installed in series should
bave a separate trap.

6. Return pmmgfmmheammmpshouldbenfd:enma
size as the heater outlet connection.

7. Retun Elpmg should not be run to an overhead main which
is above the heater return connection, or into mains under pres-
sure which contain madulating or on-of steam contro) valves. A
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Fig. 62.... Typical Unit Heater Coanections -
for Two-Pipe System

pump and receiver, or boiler return trap, d:uuld be installed be.
iween the heater trap and the d main or re-
tumn main under pressure.
8. Steam piping and heater sections should be supported inde-
pendently.
N Fig. 61 shows a typxml return end connection for blast
eaters
A typxml t.wo-pxpe eonnechon m a unit heater iz indi-
eated in Fig. 62.

MANUAI. VALVES

Gate valves are recommended in-all cases where service

demands that the valve be either entirely open or eatirely
closed, but they should never be used for throttling. Angle
globe valves and straight globe valves should be used for
throttling in such cases as bypasses around pressure-reducing
valvm or on bypasses around (-mps .

on trols see Chapter 13 of
the 1961 Goume ANp Dara Book. -
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CHAPTER 7

DISTRICT HEATING
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Piping and Equipment, Met

ing, Hot Water Distrit

HE term district heating refers to the supplying of heat
frumaeentmlp]mtwagroupof buildings in a city,
-housing d or industrial or

usually between 15 and 30 percent. For space heating plus
additional steam requirements such as water heating, cooking,
or laundry, it is between 15 and 40 percent. Where process

mlam‘l‘hehmtmaybeusedfora.ny apphmblepurpuse
such as space heating, air conditioning, or processing. It is
usunlly preferable that groups of commercial, industrial, or

be lied with heat from a central
plant rather than from individual plants in order to permn.
design for better combustion efficiency with less expensive
fuel, and reduction of labor per unit of output. The ceniral
piant justifies use of more oampetent personnel, and often

the i

Those phases of district heating which frequently fall
within the province of the heating engineer are treated
bere, and information is given for solving incidental prob-
lems. Some data are included with reference to special re-
quirements for steam piping in buildings served with district
steam. The data are confined principally to the use of steam
2s the heating medium, but the use of hot water has gained
some recognition in recent years.!

In the design of a district heating system to provide public
utility service in a eity, it is advantageous to make a thorough

. study of the entire problem with competent men baving

experience in design and operation of such systems.
STEAM REQUIREMENTS

The first step in the design of a district heating system

is to determine the maximum hourly and the annual steam
mqmrEmentx of each of thc buildings to be supphed Methods
of det: the hourly will be
found for space space heating in Chapter 25 of the 1061 Gums
ANp Dara Boor, for building service-water heating in
Chapter 76, and for various process applications in Table 1.3
Meagured demands of several types of buildings are given in
Table 9, Chapter 12.

Methods of estimating ennual steam requirements ‘for
heating various types of buildings are also given'in Chapter
12. Table 7 in Chapter 12 lists the average annual steam
_consumption per degree-day for buildings located in all
sections of the United States. Annual steam requirements

_for building service-water heating are given in Table 2 of

this chapter. Additional data on annual steam req

in load factors are
sometimes 50 pe_rce_nt or more Load factors for various types
of buildings are given in Table 9, Chapter 12.

2. Duration of plant output. The cumulstive oumber of
hours for the various piant send-outs and the predicted peak
boiler demand on the coldest day are used in conjunction to
determine the number and sizes of boilers, in order to effect
most -efficient loading of individual units and the pl.mt a8 a
whole. The cumulative number of hours a tyﬁn
heativg plant will send out steam n various plant outpu'.a.
with outputs nty rate,
ig given in Table 3. It mll be poted Lh.-t the dumtwn plant
output for the higher send-outs is very low.

3. Feed-wnter, trectment. Good feed-water treatment is an
sbaolute necessity in a plant in order to be able to operate
the boilers at maximum outputs. Dirty tubes will limit boiler
capacity. Proper feed-water treatment will prevent corrosien
and scale formation and keep boiler outage to 8 minimum.

4. Smoke cbatement. This is a modern requiremeat. The
installation of suitable fuel-bumning and dust-collecting equip-~.

ment to limit the emission of amoke and fly ash is usually

necessary.

5. Plant location. A boiler plant location is determined -by
v oo castnand other samicinicd Tactors: BLck o wudy

iping, costs, and other assoctal re. Such a st
\‘x’mlly reveals that the economical location of the plant mﬁ
be pear the distribution cepter, in order to simplify and shorten
t.he das?.nbuuon 'pllﬂmg Plant location and the loeal air pollu~

haveld\mctbennng on the type of firing

equxpmcm ae!emd

the dust collection apparatns required.

STEAM DISTRIBUTION
Distribution piping in district heating systems must be
designed in accordance with the same basic principles ap-

plying to any other steam piping. The piping may be run
through buildings, through the air on poles or other strue-

tures, or underground in conduits or tunnels. Local condi-

tions and investment will be governing factors in establishing
the route of the pipes.

Design Considerations
Important points in laying out distribution piping are:

1. Piping within buildi or b is lly least

expensive to ms&sll and to maintain.

including those for process uses and air conditioning, of vari.
0\15 4ypes of buildings in a number of cities may be found in
the District Heating Handbook, Third Edition.*
BOILER PLANTS

In the design of a plant for district heating, consideration
should be given to the following factors:

Annual load factor. This factor is the ratio o{ the average

2. Und Ilati involve which rep-
resents & subeta.nual portion’of the total cost. The depth of
such excavations should be kept to a minimum after due eon-
gideration has been given to the possible damaging effect of
the operating-lie heat on lawns and shrubbery and the pos-
E;ble damage to the underground structure due to heavy traf-

c, etc.

3. Walking tunnels usually are not provided for steam Tains
in the district heaung industry because of their relatively high
first cost as with smaller less they are re-
(v(‘u&md&oueommdawmmoeummothetmorwpm

bouity plant send out (defined as rate of flow to
fystem) to the maximum bourly send-out, wlneh is & direct
m!&gn the extent to whlch mves\‘.mt in ful;:;mes is used.
°ﬂ"‘n8 higher eft :ﬁiuency The load fu:lor for space heating is

1t

4. Overhud plpmg on po]es or structures is geperally less

than lines, ially in some institu-
bonalmdmdmmlmandmaybeamenmofdlmm
buried conduit in areas where underground installations wo:

n
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