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Aboxler&hatmjustlargeenoughwcarrythmsystemm:ght
be gaid to have a net load rating of 1000 sq ft, a design load
rating of 1200 sq ft, or s gross load rating of 1440 sq ft, de-
pending on the basis on which the boiler is rated.

On a net load basis the boiler would be rated 1000 eq ft

" of steam radiation and would have sufficient excess capacity
to supply the normal piping and pickup load. NetI=B =R
Rstlngs SBI Net Rahngs and Net Load Ratings of the

of America are estab-
llsbedont.hxsbasm

On a design load basis the boiler would be rnbed 1200 sq ft
of steam radiation and would have sufficient excess capacity
to supply the pickup load. It would be of adequate size for a
system in which the sum of the net load and the piping heat
loss did not exceed 1200 sq ft of steam radiation. The SBI
Ratings shown in columns 1, 2, 3, 10, 11, and 12 of Table 1
(oot to be confused with SBI Net Raung) are established on
8 design load basis.

On a gross output basis of rating, the boiler would be rated
1440 sq ft of steam radistion and would be of adequate size
forasyswmmwhxcbthesumof&hnnetload piping load,

angd pickup load did not exceed 1440 sq ft of steam radiation.
Gross I = B = R Output and A.G.A. Ratings are established
on a grosy output basis,

In the determination of boiler ratings, the Gross OQutput
is the quantity of heat available at the boiler nozzle, with the
boiler ily insulated and when ing undes limita-
tions stipulated in the code or method by whxch the boiler is
rated. The boiler may be capable of producing a gmwr nolee
output, but in doing 50 would exceed some of these limi
tions.

SEECTION Of BOILERS
General Factors

The Marimum Load or Gross Load on the boiler is the sum
. of the four following items.

The Design Load is the sum of items 1,2,a.nd3.

TheNezLoadisthewmofifansland

1. Radiati in Btu per
hournh.heeonnadednd.m&on(dlmt mdnect.,mforeed con-
oneo:h)tobemsuued

losses for each €l

9, 11, and 12. Themmoftheu.lcula!edheatlfor the
rooms total d heat of the con-
pected radiation, ﬂm in Btu per haur As practically all
boilers are now rated on a Btu basis, it is unnecessary to convert.
the radiation load to square feet of equivalent direct radiation.

2. Hot Water Supply Load. The estimated maximum heat in
Btu per hour required to heat water for domestic use.

I =B = R recommends that allowance for hot water supply
oadbemadeon]yfo bathrooms in excess of two, as follows:
Instantanecus Coil 12000 Btu per hour, and for Storage Tank
installation 120 Btu per (hour) (p.lltm of tank ?gaaty) For
less than tu.redu heat?w'éhpl f water, 100 di ould 2ot be
req w of water,

See also Chapter 58. o5 per min.

3. Piping Taz. The zsumnted heat emission in Btu per huur of
the pxpmg the and other

Aulhehulmgmdustryunwhole is not entirely agreed upon
meg tax allowances for different sizes of installati ng ia
tier to o;;l:rne the hmt emission from both bare coy-
acemweo wnhdaumChapter:ﬂIn

ayerage house heating con-
nderd:epmmgtutobeeqmw%pementortheNethud
1In def NetI = B = R Ratings from Gress[ = B=R
m:ﬁut, the piping factor allowed varies from 30 percent for

bonlambolzpemem.forhzgerbo ilers.
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Femingio, 7 Ry Allowence, The
in u:e DO! oadet.u pethourmusedhy the hea:.mg up of
the cold system.

The warming-up allowance represents the load due to heating
the boiler and to and heatiog up
cold radiators and piping.

Other items to be considered in boiler selection are as fol-
lows:

a. Efficiency with hard or soft coal, gas, or oil firing, as the
case msay be.

b. Grate area with hand-fired coal, or fuel-burning rate with
stokers, oil, or gas.
, ¢ Combustion space in the furnace. .

d. Type of heat liberati whether 1 or i it
tent, or a combination of both. )

e. Convenience in firing and cleaning.

§. Adaptability to changes in fuel and kind of attention.

g. Height of water line.

k. Miscellaneous items such as drait available, possibility of
future extension, possibility of breakdown, and head room in
the boiler room.

3. The most economi mluzeofboxlermu&mllyonet.hatm
just the right size for the load. Either larger or smaller boilers
may be less economical.

Cast-lron Boilers

Net load ratings of cast-iron boilers are usually available
from manufacturers’ catalogs. They may also be obtained
conveniently fmm puhhshed tahls of 1= B R ntmgs or
from of the N Asso-
ciation of Ameriea! and can be used in selectlon of boilers,
unless the heating system contains an unusual amount of bare
pipe, or the nature of the connected load is such that the
normal allowances for pipe loss and pickup do not apply. In
such a case, the selection must be based on the gross output.

Steel Heating Boilers

SBI catalog ratings, in d. with the previously
mentioned Steel Boiler Institute code, are m'.ended w0 corn,h
spond with the estimated design load. When the hedt emission
of the piping is not known, the net load to be considered for
the boiler may be determined from Tables I and 2. The differ-
ence between design load and net load represents an amount
which is considered normal for piping loss of the ordinary
heating system.

Boders with less than 204 9q ft of heating surface and hav-
ing SBI net ratings (steam) of not more than 5000 sq ft if
mechanically-fired and 4120 sq ft if hand-fired, are classified
as Table £ Steel Boilers, formerly Residential boxlem An in-
sulated Table £ boiler for oil, gas, or stoker firing may carry
a net load expressed in square feet of steam radistion of not
more than seventeen times the square feet of heating surface
in the boiler, provided the boiler has been tested in accordance
with the SBI Code for testing oil-fired steel boilers at cutput
rates of 125, 150, and 175 percent of the steam SBI net rating.
The SBI net rating for a water boiler, autématically-fired,
expressed in Btu per hour, is 270 times the steam SBI net
rating in square feet. The net water rating is 12V%- percent
greater than the steam rating becsuse a lower piping and
pickup factor is generally required in a water system. Th
SBI net rating (sq {t steam) for hand-fired Table 2 bozlerl
is not greater than fourteen times the heating surface. If the
heat loss from the piping system exceeds 20 percent of the
installed radiation, the €xcess is to be considered as part of
the net load.

Gross Output ratings for Table 1 and Table 2, as well as for

Hédfing ‘Bdilers, Furaaces, Space Heaters

Table 3 (a new designation)"Steel Boilérs are shown in the
seventh edition of the SBI Raiing Code. .

Heating Surface and Grate Area Basis

Where neither the net load nor gross output ratings based
upon performa.nee m are available, & good general rule for
iy d boilers is to provide 1 sq ft of boiler

hesf.mg surface for each 14 sq ft of eqmvalent radiation (240
Btu per sq ft) (hr) represented by the design load. This is
equivalent to allowing 10 sq ft of boiler heating surface per
boiler horsepower. In this case it is assumed that the maxi-
mum -load including the warming-up aliowance will be pro-
vided for by operating the béiler in excess of the design load,
that is, in excess of the 100 percent rating on a boiler-horse-

Table 6....Practical Combustion Rates for Cocl-ﬁred
Hecmng Boilers Operating af Maximum Load on
Natural Draft of From 3§ In. to 3¢ In. Waters

l.b of Codd
Kind of Coal 5q ft Grote m(sv('f:,cnrh)
Uptod 3
5t09 * 335
No. 1 Buckwheat Anthracite 10 to 14 4
15 to 19 434
20 t0 25 8
Up to 9 5
Anthracite Pea 10 to 19 53
20 to 25 6.
Uptoa | 8
5t0@ 9
Anthracite Nut and Larger . 10to 14 . 10
15t0 19 11
20 to 25 13
- Upto4.’ 9.5
Bituminaus . 5to 14 12
{15 and above 15.5
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ofolbperhmu,amlonﬁcvnlugafla,woBmPerpound,ud
an efficiency of 60 percen

G = 00000
8 X 13000 X 08

The boiler selected should have a grate ares not less than
that determined by Equation 1. With small boilers, where it
is desired to provide sufficient coal capacity for approximately
an eight-hour firing period plus a 20 percent reserve for ig-
niting a new charge, more grate area may be required depend-
ing upon the depth of the fuel pot.

Gas-Fired Boilers

After determining the net load for the installation, gas-
designed boilers can usually be selected from manufacturers’
tables of net load ratings which are based on piping and
pickup allowances varying from 56 percent for small steam
boilers and 33.3 percent for small hot water boilers to 28.8
percent for very large boilers. If the piping and pickup load
or other factors create an unusual load, a boiler should be
selected which has an A.G A. output rating equal to the maxi-

= 10.7 8q ft

-mum_ output required. Detailed recommendations for selec-

tion of gas designed boilers are given in the A.G.A. publica-
tion, Comfort Heating"

SPACE LIMITATIONS

Boiler rooms should, if possible, be situated at a central
point with respect to the building, and should be designed for
a maximum of natural light. The space in front of the boilers
should be sufficient for firing, stoking, ash removal, and
cleaning or renewal of flue tubes, and should be at least 3 ft
greater than the length of the tubes

A space of at least 3 ft should be allowed on at least one

. side of every boiler for eonvemenee of erection and for ac-

ceszibility to the various d. and tri

The space at t.he rear of the boiler should be ample for the
and for el With large boilers the

rear cl should be at least 3 ft in width.

-wmm:hnmumbmmiummm
u.qnmmmmdwmm-um

power basis. SBI ramngforhandﬁnngmbmdon 10sq ft
of heating surface per boiler horsepower. .

Due to the wide variation-which may be encountered in
maoufacturers’ ratings for boilers of approximately the same
capacity, it is advisable to.check the grate area required for
heating boilers burning solid fuel by means of -the follow\ng
formula

H ) :
[ E— - 1
C~CxFXE w
ohere )

G = grate area, square feet.

H = required gross outpul of the boiler, Btu per hour (see
Belection of Boilers).

C = desirable combustion rate for fuel selected, pounds of
dry coal per (aqm foot of grate) (hour). (See Tnble
6.)

F = calorific value of fuel, Btu per pound.

E = efficiency of boiler, usually taken as 0.60.

Ezomple 1: Detérmine the grate ares for a uired gross
output of the boiler of 500,000 Btu per hour, a com on rate

The boiler room height should be sufficient for the location
of boiler accessories, and for proper installation of piping. In
generasl, the ceiling height for small steam boilers should be
at least 3 ft above the normal boiler water line. With vapor
heating, especially, the height above the boiler water lme is
of vital importance.

CONNECTIONS AND FITTINGS

Steam- outlet connections should be the full size of \‘.he

manufscwrenz tappings, in order to keep the velocity of flow
hrough the outlet bly low, and to aveid fuctuation

of the 3 water line and undue entrainment of moisture, and
should extend vertically to the maximum height available
above the boiler. A steam velocity in boiler outlets not ex-
ceeding 25 to 30 fps at i load is un-
less data are available to show that a higher velocity is satis-
factory. See further data on pipe connections to boilers in
Chapters 26 and 28 and in the ASME Boiler Conatruction
Code for Low Pressure Heating Boilers.

Where a return header is used on a cast-iron wctlonal
boiler to distribute tbe condensate to both rear tappings, it
is advisable to provide full size plugged tees instead of el-
bows where the branch connections enter the return tap-
pings. This aids in eleaning of sludge from the bottom of the
boiler sections through the large plugged openings. An equiva-
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