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measedumountequdmmheadnfmepump,'mﬂo(
water. P, the minimum p equals 29 plus 20, or 49 ft of
water, gage, or 83 {t of wner nhsaluie The mquu'ed volume by
Equation ¢ is .
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83~ 1033

Vew - 440 gal.

E le §: D ine the size of ired

when ltxseonnectedushowan Fig. 17.

: The expansion tank is located at-the top of the
system with the result that the height of the system has no
effect an the required minimum pressure, P, . However, the tank
is located far enough from the pump so "that friction loss in the
piping between the pump and the tank must be considered in
determining the pressure effect of pump operation on system

pressures. Assume that the tack is located at a point such that
dxe friction loss between the tank connection to the system and
the suction of the pump is 8 ft, with the resistance in the return
riser to the boiler still considered negligible.

The pressure in the expansion tank remaing the same whether
the pump runs or not. Therefore, since 8 {t of friction loss exists
between the expansion tank and the pump suction st the top
of the return riser, the pressure in the expansion tank must be
increased by that amount to maintain a positive air venting
pmsure at that point. .

Lbzmmmumprmxmmthetankshouldbe(hemof
4 (c for positive venting pressure and 8 ft for pump eflect, or 12
fl wnter, which i3 46 it of water, absolute. Since the

umtween the expansion tank connection the
bonler, P., the maximum pressure tn the tank, must be less than
the operating o})n:sum of the relief valve by an amount equal
to the effect of pump operation on the boiler pressure. In this
cage, the effect of the pump is reduced by the fnct.lon loss be-
tween the expansion tank and the boiler. The head of the pump,
20 {t, less friction &s discussed, 8 ft, is equal to 12 ft.

P, , then, is 693 less 12, which is 573 ft of water, gage, or 913
ft of water, nbmlu'.e Ol.hcr (actors remain as discussed in the
other ) 4 the o ex-
pansion tank mze is: .
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46 913

In Ezamples 4,5 and 8, the calculated size of the expansion
tank has been indicated. It is customary practice to select &
standard tank size not less than thet calculated.

The two following important factors in tank sizing bave
not been illustrated in the Ezamplex 4 to06:

Use of compressed air to increase the amount of air in the
la-nk ‘This factor affects the va.lue of P, by increasing it above
atmospheric pressure. The use of compressed air to charge the
expansion tank reduces the required tank volume.

2. Eflect of o design meximum temperature higher than 212 F.
The effect of demgn tcm ratures above 212 as used by some de—
signers is given in the ion of A, Fig. 17, It is possible
obtain proper open\uon of the expansion tank without nddmg
the pressure required (o maintain liquid water at temperatures
in excess of 212 F. Two things are necessary on this basis of de-
sign: (a) the pressure increase in the system as the temperature

inereases from 40 F to 212 F and to the final design temperature
must be sufficient to keep the above that
to the temperature of the water in order to prevent bo:hngm
(b) the operating personnel far the system must be instru

the proper pressure for various system temperabunzs
in order that proper pressure control of the system may be main-
tained. An automatic fill valve cannot be used to maintain the
minimum pressure for such a system.

In small systems where the volume of water is small and
where the pressures due 16 pump and static heads are low,
- expansion tanks are small and no critical problems are en-
countered. However, for large systems the size of the ex-
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pansion {ank and the problems of pressure control can be-
come critical. The fol!owmg mesns of reducing expansion

tank size and blish p contml may
be i d in addition to the hods di d under
A to D, Fig. 17:

1. C esed air, if available, can be admitted to the expan-

) monunkwobmn'.hedesxedpmm

2. 'Iheheadolthepumpmybemduuedbytheuseofhrger
Pipe sizes, or greater design temperature drop.
3 The boiler may be constructed for pressures higher than

m
4. The steam boiler may be used with & steam-to-water heat .
circulated. .

exchnnger to heat the water

The point of tion of the tank to the
system should be studied carefully to guard against the
possibility of isolating the tank from a hot boiler or any part

of the system by normal operation. of automatic, check, or

manual valves. .

BOLER ROOM PIPING

The -ar of i t, its ity, and the
piping ar for its ion will vary, dependi
upon the size and ch istics of the sy which it

serves. Most of the prmexplu involved in these arrangements
have been discussed. Fig. 18 shows the piping and specialties
considered necessary for the most basic system. The ASME
Low Pressure Heating Boiler Code requires that provrmon
must be made for draining a closed tank
emptying the system. A valve is commonly included in the
expansion piping to the tank but it must not close a con-
nection to the safety relief valve. Fig. 19 shows a more
elaborate multizone system. Most systems will fall between
these extremes as the engineer fits the design to the require-
ments of the installation. -

One device in boiler piping which facilitates elimination
of air before it can enter the mains is the dip tube. Air will
separate from the water in a heating system at a point where
the velocity and pressure are the lowest and where the tem-
perature is the highest. Although the pressure at thé boiler
is generally high, it is a logical place to perform the'separa-
tion.- Fig. 18 shows the use of a dip‘tube. This extension of
the outlet pipe forms a dead space at the highest and hottest
part of the boiler. The air will tend 1o separate from ihe
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Fig. 18. ... Basic Boiler Connections for a
. Hot Water System
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Hot- Water Heating Systems

water in this space. The air can be conducted to the expan-
gion tank by a conpection from the tank to the highest point
of the boiler (see Fig. 18). The connecting pipe should be
as direct as possible and be piiched upward continuously
to the tank. If the expa.nsion tank is not connected directly
to-the boiler, an automatic air vent valve should be installed
at the high point of the bozler instead.

In general, the 's dati t.be
number of outlets to be used for a particular boxler t’or a
given lication should be followed: This applies also to

return connections.

‘The prevention of thermal shock through proper use of
return connections should be considered in piping ar-
rangement. Where more than one pump are used for cir-
culation, the discharge of the pumps should be joined be-
fore being discharged into the boiler. A check valve should

be installed in the discharge of each pump, unless another
method of preventing backflow through the pump cireuit
is provided. Where temperatures higher than normal are

-maintained in the boiler, the connection of the xetum to the
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not operating. If the piping is arranged with separate sup-
plies to individual zones, a weighted check valve should be in-
stalled in the supply piping to each zone.

THE USE OF STEAM WITH HOT WATER
HEATING SYSTEMS

The use of a steam boiler or district steam with a con-
verter (heat exchanger) has many advantages for tall build-
ings. Thepxpmgfotthesteamumdmthmtypeofasystun
should follow the prmclples outlmed in Chapter 26, Steam

Intall b the system can’ be zoned
vertically as shown in Fig. 20, that is, with a given number
of floors per zone and a converter for each zone. This type
of design makes the I ion of in the
system pomble With a converter-type sys\‘em the volume
of water in the boxler i not a part of the volume of water
causing ‘thermal éxpansion in the system. Since the boiler
in & hot water system may hold 30 to 50 percent of the total
water volume of the system, the reduction in the size of the
tank and the problems involved therewith are of

bailer should-follow the f: s ions for
such service.

Where a multiple boiler installation is used, provisions
should be made to prevent the bypassing of water through

a boiler which is not being maintained at control tempera- -

ture. In some cases this provision takes the form of auto-
matic control valves interlocked with the boiler temperature
control to be open only when t.he temperature in the  par-
ticular boiler is being mai at
In other cases, manual valves are installed in in the boiler
returns and opened only when the burner switch which places
the ﬁnng device at-the command of the boiler temperature
control is in the ON position. -

Weighted check valves, or flow check valves, should be in-
stalled in the'supply piping from the boiler to prevent grav-
ity circulation during periods when the circulating pumps are
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major importance. .

- The use of steam in extended-surface coils for heating air
will often be more- desirable in a system where steam is
available. This type of installation will result in less ex-
pensive coils, and simplified coil controls.

TEMPERATURE CONTROL

Methods of temperature control for hot water heating
systems, including zone wnttols are eovered in Chapter 43,
Automatic Control.

SYSTEM ADJUSTMENT
Two thods of determining the effects of es-

pacity adj are: the of space tempera-
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Fig. 19.. .. Boiler Piping for Multiple-Zone Mulﬁple—'Purposg‘: Heating System




