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'cruszda.nmwnteqmwthebudofthepump,mftof

water. Py, the minimum pressure, equals 29 plus 20, or 49 ft of
waler, gage, or 83 {t of water, absolute. The required volume by

. Equation 4 is
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Ve = 44D gal.

Ezample 8: Determine the size of i ired
whenxtwmnnectedushownml) Fig. 17,

Solution: The expansion tank is located at the top of the
uymmmththemultthnthehelghtott.hesystemhunn
effect on the P,. , the tank
is located far cnough from the pump 80 Lhat fnchon loss in the
piping between the pump and the tank must be considered in
dei the pressure effect of pump operstion on system

pressurea. e that dzeunkxslonted &t a point such that
thefncuon loes between the tank connection {o the gystem and
the suction of the pump is 8 ft, with the reszslanee in the return
iler still considered negligible.

‘The pressure in the ex] onunkremmnsthe same whether
the pump runs or not. lore. sinee 8 ft of friction loss exists
between the expansion tank the pump suction at the top
ofthemmmnser,thepmemu:eexpmonmkmmbe
increased by that amount to maintain a positive air venting

pregpure at that point.

Py, the minimum pressure in the tank should be the sum of
4 ft fur positive venting pressure and § {t for pump effect, or 12
1t water, gage, which is 46 {t of water, absolute. Since the ump
is located b the tank the
boiler, £, , the maximum pressure in Che tonk, must.belmﬂuu
the operating pressure of the relief valve by an amount equal
to the effect of pump operation on the boiler pressure. In
cane, the effect of the pump is reduced by the lnchon loes be-

tween the expansion tank and the boiler. head o pump,
20 ﬂ.. less friction as discussed, 8 it, uequnl to 12 ft. The hez;h
the system is 25 ft. ’I‘hemmoftbepumphndmdtbe
height efect iy 37 ft.

P, , then, is 693 less 37, which is 323 ft of water, gage, or 663
ft of water, ahsoluw Ot.her fu:mm remain :a'gn::umd in the

other d ex-

pangion tank size is:

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

The two following important factors in tank sizing have
not been illustrated in the Ezamples § to 6:

1. Use of comprested air wmaemelhcnmmto!wmthe
tank. This factor affects the value of P, by increasing it above
atmospheric pressure. The use of compressed air w charge the
expansion tank reduces the required tank vol

ect of a design marimum temperature h:qim than 212 F.
Therﬂthofdm@ ratures above 212 as used by some de-
ngnemmgwenmlhez;lm of A, Fig. 12. It is possible to
obtain proper operation of the expansion tank without adding

pressure to maintain liquid water at temperatures
in excess of 212 Tvod:mpamnm:yont.hmbmsofde—
&ign: (a) the pressure increase in the system as the temperature
increasey 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 bolﬁng_a
{b) the apersting personzel for the system must be instrus

the proper pressure for various system tampemures

in order that proper pressure cantrol of the system may be main-
tained. Annuwmau:ﬁﬂvdvemnotbeuwdwmunmﬂm
minimum pressure for such 2 system.

In small systems swhere the volume of water is small and
where the pressures due to pump and static heads are low,
expansion tanks are small and no eritical problems are en-
countered. However, for large systems the size of the ex-
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pansion tank and the problems of pressure contral can be.
come critical. The fo!.lowmg mea.us of reducing expansion

tank size and blishi P eontrol may
be d in addition to the methods di i
AtoD, ﬁg. 17:

1. Ce air, if , ean be admitled to the expan.

sion uzzktoobum medmuedpmm

2. 'l‘hetu;mitxﬂ.hepumprnayben:dmzdbyt.htau.!eafla.‘;er
pipe sizes, or grester design temperature drop.

3 mbodermybewnmmdforpmb@crmn

Thast.eamboxlermbeuaedthhnsteam—to-wnmrhm
excha.ngermheat'hewataumhted

The point of ion of the exp tank to the
system should be studied carefully to guard against the
possibility of isolating the tank from a hot beiler or any part
of the system by normal operation of automatic, ebeck, ar
manual valves.

BOILER ROOM PIPING

The ar t of ty, and the
piping ar t for its i Wlu vary, depending
upon the size and ch istics of the sy whieh it

serves. Most of the principles involved in these ar

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 provision
must be made for draining a clased expansion tank without
emptying the system. A valve is commonly included in the
expansion piping to the tank but it must ot 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 the 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 baoiler. The air will tend to separate from the
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Fig. 18. ... Basic Boiler Connections for a
Hot Water System

'Ho" Water Hedating Systems

this space. The air can be canducted to the expan-

u:k by a connection from the tank to the highest point

of d:e boiler (see Fig. 18). The connecting pipe should be

o5 direct as possible and be pitched upward continuously

to the tank. cheexpazmonmnkunotmnnecwddmcuy

to the boiler, an automatic air vent valve should be installed
ot the high point of the box!er .

In general, the r's dation on the
pumber of outlets to be used for a panmﬂar boiler for a
given app should be foll . This appba also to

return conbections.
The prevention of tbennal shock through proper use “of

.return connections should be considered in piping ar-
" pangement. 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, uuless another
method of preventing backflow through the pump circuit
is ided. Where higher than normal are
munfamed in the beiler, ‘the connect.xon of the retum to the

135

not operating. If the piping is arranged with separate sup-
plies to individual zones, 3 weighted check valve should be in-
stalled in the mipply 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-
wverter (heat exchanger) has many advantages for tall build-
ings. The piping for the steam used in this type of a system
should follow the principles outlined in Chapter 6, Steam

In tall buildings the system can be zoned
vertically as shown in Fig. 20, that is, with a given number
of floors per zone nnd a converter for each zone. This type
of design makes the li of P in the
system possible. With a converter-type system, the volume
of water in the boiler is not a part of the volume of water
causing thermal expansion in the system. Since the boiler
in a hot water system may hold 30 to 50 percent of the total
water vulume of the system, the reduction in the size of the
tank and the problems involved therewith are of

boiler should follow the dations for
such service.

Where a multiple beiler instail is used,
should be made to prevent the bypassng of wster through
» 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 the temperature in t.he par-

tieular boiler i3 being d at
Inotherm,mnualvalvmmmslalledmthcbaﬂer
returns and opened only when the burner switch which places
the ﬁnng device at the command of the boiler t.emperstme
control s in the ON position.

. Wugbwd check valves, or flow check vnlves, should be in-
stalled in the supply piping from the boiler to prevent grav-
ity circulation diring periods when the circulating pumps are
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ma)or 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

Metbods of wmpemture ccntml for bot water heating
d in Chapter 13
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SYSTEM ADJUSTMENT

Two common methods of determining the effects of ca-
pacity adj are: the t of space p
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Fig. 19. ... Boiler Piping for Multiple-Zone Multiple-Purpose Heoting System
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