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- H=PRESSURE DROP-INCHES OF WATER
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Fig. 11 .... Flow vs Preisure Drop for Low-Pressure Naturﬂl Gas

different specific gravity may be obtained by multiplying Fig.

1 upamtles by a muluplxer obtamed from Table 3.
Emmplcl A-2-in. pij SMOcﬂxofacut.amgu

with a !peclﬁc mv:ty pressure drop if the pipe

len,
&hﬂn F‘rom Table 3 mulhply f.he flow by 1.10 to correct for
gravity from s value of 0.60. Enter Fig.

the variaf
1 st40m)cihmdmnve vertically down this line until it inter-
secta the 2-in. diameter line.

From this intersection move hori:

mntdlymunul it intersecta the 75-ft line. From this second
tersection move vertically down and read the pressure drop as 4
in. olmhtpu?ﬂtufptpehngﬁhfmthcpuﬂmhrm

Combistion Process and Adjustments X
Most domestic gas bu.mets are of the atmospheric_ inieo'-

. Tubla 3 PN Mulhplaers for Vunous Speaﬁc Gruvmes

{For Use With Table 2 ond Fig. 1)
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035 Ta "o 0.775 .,
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£ 0.80 - |-t 110 130 -8
. :0.85 ... fog 40 .85 .
0.60 1.00 1.50 0633 .
0.65 0,962, e 0613 "
0.70 . 0.928 30 0,554
0.7 0.595 1.8 - 0.577
0.8 0.867 1.90 0,565
0.85 .0.841 2,00 0,547
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tion (Bunsen) type in which primary air is introdueced u.nd
mixed .with the gas in the throat of the mixing tube. For
normal operation of most ‘atmospheric type burners, 40 to
60 percent of the theoretical air as primary air will give best
operation. Slot.ted-port and ribbon burners may require
from 50 to 80 pereent primary au- for proper operahan The
amount of excess air req “upon
several factors, notably: um.form:ty of air dmtnbuhon and
mixing, dlrectmn of gas t.ravel from bumer, and the height

and ber: With power tvpe
burners utlhzmg mowr driven blowers to provide both pri-
mary and secondary air, the excess air can be closely controlled
while proper combustion is secured.

ndary air is drawn into gas appliances by natural draft.

As with other fuels, excess secondary air constitutes a loss,
and should be reduced to a proper minimum, which usunl]y
cannot be less than 25 to 35 percent, if the applianes is to
meet ASA approval requuements Yellow flame burners
depend only upon mondm'y air for combushon

The flame p. d by i tion burners-is
nonluminous. Air shutter adj ts for factured
-gas should be made by first closing the air shutter until yellow
fiame tips appear, and then opening the air shutter to a final
position at which the yellow tips just disappear. This type of
flame obtains ready igrition from port 0’ port and also favors
quiet flame extinction. For natural gas, the air adjustment is
generally made $o-secure as blue s flame as is obtainable
without lifting of flames from burner ports. Mxnufactumrs’
instruetions for burner adj should be followed. ..

Gas-desxgned equipment does not usually incorporate | nny
means for varying the secondary air supp\y {and hence the
CO,). The amount of effective opening and baffling is de-
termined by A.G.A. tests and cannot be varied. Gas conver-
sion burners, however, do incorporate means for controlling
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HEATING BOILERS, FURNACES SPACE HEATERS

BOILERS: Consfmdton, Types, D&gn Conndemhom Rahng and Testing Standards, Efficiency, Rating, Selection, -
Space

and Fittings, Erecti

, Operation and Maintenance. FURNACES: Types,
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N presenting the subject of Boilers, Furnaces, and Space

Heaters this chapter is divided into three parts; the first
deals with boilers, the second with warm air furnaces, and
the third with space heaters.

PART I: HEATING BOILERS

" Bteam and hot water boilers for lowpmura henhng are
bu.\ltofswelormtl.ronmamdevanetyoftypmandsues,
iany of which are llustrated in the Catnlog Data Section.

. The nationally recognized code governing the conStruction
of low-pressure Bteel and castiron beating boilers is the
ASME Boiler Construction Code for Low Pressure. Heating
Boilers, Some states and municipalities have their own codes

which apply locally, but these are usua.lly patterned after the

ASMECod
The

dlowabl worlung press are limited by
the ASME Code for Low Pressure Heating Boilers to 15 psi
for steam and 160 psi for hot water. heating boilers, with s
ion of 250 F. Hot water boilers
are generally dmlgned for a working pressure of 30 psi, and
may be equipped for higher working pressures for either hesb-

‘Cast-lron Boilers
Cast-iron boilers are generally classified as:

1. Square or rectangular boilers with vertical se(;-t:ons e
2. Round, square,.or rectangular boilers w:th horizontal pan-
gections.

Cast iron boilers are usually shipped in sections, and;as-
sembled at the place of instaliation. However, some boilers are
shipped factory assembled and as boiler-burner units" or
packaged boilers having all components in an assembled unit.
In the majority of boilers the sections are assembled with
push nipples and tie rods, but external headers:and screw
nipples are also used satisfactorily.’ Many sectional boilers are

-provided with large push nipples at top to permit the.circula-

tion of water between adjacent sections at both the-water
line and bottom of the boiler. This is necessary to permit the
use of an indirect water heater with the beiler for summer-
winter hnt. water supply. Round and sectional boilers may be

larged by the addition of and corresponding plate

- work.

Sectional type boilers are available wn'.h wd-bau or water
backed construction, wherein the -ashpit or firebox is com-

ing purposes or for hot water supply only when desi
tested, and stamped for the higher pressure.

o, TYPES OF HEATING BOILERS

Heahng boilers are cla.ssnﬁed in a number of dxﬂ'erenz Ways,
such aa::

1. According to % henung boilers
are constructed of cast jron or neel, bu!. nonfenoua meu.ls are
e % the fuls for which, the bail esigned.

to the fuels for whi era are d
These are ocal, hand-fired or stoker-fired; oil, or gas. Some boilers
are - designed specifically for one fucl, buc mA.ny boﬂexs are
K coniing  the ey which
Acco e P or ap; mhon for
3150“" is used, such as Mum or domestic hot water

4. According to the design or construction of the boiler; ‘sach
48 goctio) ruu.nd, ﬁ.ro-wbe. water-tube, magasine-feed, Scotch.

8. mbustion air system, guch’ as
ratural draft, mduoed draft, or forced draft. - cL

—_—

lewthhdux” is aszigned to TC 2.1, Huwm

ndsuunlinung and

819

pletely surrounded by wats frying channels, and thus no
separate base is required. This type of construction.permits
the boiler to be set directly on 8 wood or composition_ floor
“without danger of fire. It also allows the incorporation of a

“permanent; gas-tight seaL permitting fomed—dmft firing " of

t.he sectivnal type cast iron boiler. -

.
- Capacities of cast iron boilers genemlly rmge lrom capac:-

ties required for the smal] residences up to about 15,000,5q ¢
of steam radiation, but boilers are made with capwu&: up to
sppronmawly 32 000 sq £t of steam mdmtmn

Steel Boilers

Steel boilers may be of the fire-tube type, in which the gases
of combustion pass through the tubes shd the boiler water
circulates around them, or of the water-tube type, in* whxclg
the gases.circulate around the tubes and the water passes
through them. Either the fire-tube or watér-tube ty'p'e‘“'i'ns’y
be designed with integral water-jacketed furnaces, or’ar-
ranged for refractory lined bnck or mfractory Imed ]scketed
furnaces. Those with i ter-j




