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Higher efficiencies for hand-fired bituminous coal may be
obtained by careful firing of either a regular or a smokeless
boiler.

RATING OF BOILERS

In referring to boiler rating, it is necessary to know the
basis on which the rating has been established in order to
understand the exact meaning of the term. The following
example will illustrate the meaning of three ratings which
might be established for the same boiler.

Assume that an installation has the following loads deter-
mined in accordance with the section Selection of Boilers:

Net Load. . 1000 sq ft of steam radiation

Piping Tax. . 200 eq ft of steam radiation
1y . 1200 gq ft of steam radiation
_240 aq ft of steam radiation
Maximum or Gross Load.... 1440 sq ft of steam radiation

A boiler that is just large enough to carry this system might
be said to have a net load rating of 1000 sq ft, a design load
rating of 1200 sq ft, or a gross load mtmg of 1440 sq ft, de-
pending on the basis on which the boiler is rated.

On g net load basis the boiler would be rated 1000 sq ft
of steam radiation and would have sufficient excess capacity
to supply the normal piping and pickup load. Nt I=B=R
Ratings, SBI Net Ratmgs and Net Load Ratings of the
Mech. tion of America are estab-
lished on t.hxs basis.

On a design load basis the boiler would be rated 1200 sq ft
of stearn radiation and would have sufficient excess capacmy
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, 11, 12, and 13 of Table 1
(not to be confused with SBI Net Rating) are established on
a design load bass.

On & gross output basis of rating, the boiler would be rated
1440 sq ft of steam radiation and would be of adequste size
for & system in which the sum of the net load, piping load,
and pickup load did not exceed 1440 gq ft of steam radiation.
8BI Gross Qutput, Gross I = B = R Qutput, A.GA. Ratings
and ABAT Ratings are established on a gross output basis.

In the determination of boiler ratings, the Gross Output
is the quantity of heat availa.ble at the boiler nozzle, with the
boiler normally insulated and when under limita-
tions stipulated in the code or method | by swhich the boiler is
rated. The boiler may be capable of producing a greater nozzle
output, but in doing 50 would exceed some of these Jimita-
tions.

SELECTION OF BOILERS
General Factors

The Mazimum Load or Qross Load on the boiler is the sum
of the four following items,

The Design Load is the sum of items 1, 2, and 3.

TheNetLoadisthesumcﬁtemslandl

1. Radiation Load. The estimated heat emi in Btu per
hour of the connected rud.umon {direct, mdueo\‘., or forced con-
vection coils) to be installed.

The ted radi ind "by"' the heat
losses for each room in accordance with data given in Chapters
9 11, and 12. Tbe su.m of the ealculated heat losses t‘or the

total heat of the con-
nemd radiation, é?m in Btu per hour. As practically all
boilers are now rated on a Btu basis, it is unnecessary to convert
the radistion load to square feet of equivalent direct radiation.
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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
oad be made only for bathrooms in excess of two, as follows:
Tnstanteneous Coil 12,00¢ Biu per hour, and fur Slorage Tank

installation 120 Btu per (hour) (gallon of tank capa.clty) For
cail i e boiler should not be
less than reqmred toheat 203 g&l of water, 100 deg per min,
See also Chapter 56.

3. Piping Tex. The est.xmnted heat em\mon in Btu per hour of
t.helplpmg the tion and other to the

iler

As the heating industry a3 a whole i 18 nne entirely agreed upon
piping tax for of
beiter to compute the h.ea.t emission from both bare mﬂ cov-
ered pipe ace in accordance with data in Chapter 32. In
average house heating systems, it is common practice to con-
sider the piping tax to be equal to 20 percent of the Net Load.
In determining Net Y = B = R Ratings from Grows I =B =R
Output, the piping factor allowed varies from 30 petcent for

boilers to 12 percent for larger boilers.

4. Warming-Up or Pickup Al The
in the normal load in Biu per hour caused by the heat.mg up of
the cold system.

‘The il the load due {0 heating
the boiler and i and heating up

cold radistors and plpmg

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 may be.

b. Grate area with band-fired coal, or fuel-burning rate with
stokers, oil, or gas.

¢. Combustion space in the furnace.

d. Type of heat lib 3 whether i or i
tent, or a combination of both.

e. Convenience in firing and cleaning.

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

¢. Height of water line.

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

i. The most economical size of boiler is usually one that is
just the right size for the load. Either larger or smalier boilers
may be less economical.

Cast-Iron Boilers

Net load ratings of cast-iron boilers are usually available
from manufacturers’ catalogs. They may also be obtained
conveniently f rom published tables of I = B = R ratings,’ or
from of the Mechanical Contractors Asso-
ciation of America,* and can be used in selection of boilers,
unless the heating system contains ap unusnal 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 accordance with the previously
mentioned Steel Boiler Institute code, are intended to corre-
spond with the estimated design load. When the heat emission
of the piping is not known, the net load to be considered for
the boiler may be determined from Tables 1 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.

Boilers with 294 sq ft or less of heating surface and hav-
ing SBI et ratings (steam) of not more than 5620 sq ft if
mechanically-fired and 4120 sq ft if hand-fired, are classified
as Table 2 Steel Boilers, formerly Residential boilers. An in-

v epiomeye

Heating Boilers, Furnaces, Space Heaters

sulated T'able 2 boiler for oil, gas, or stoker firing may carry
a maximum net load, expressed in square feet of steam radia-
tion, of 19.1 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 output rates
of 85, 100 and 115 percent of the SBI gross output. The SBI
net rating for a water or stean boiler, automatically-fired, ex-
pressed in Btu per hour, is 4590 times the boiler heating sur-
face. SBI Net Ratings for water and steam boilers are based
on a piping and pickup factor of 33Vs percent. The SBI net
rating (sq ft steam) for hand-fired Table £ boders is not
greater than fourteen times the heating surface. If the heat
Joss from the piping system exceeds 20 percent of the installed
radiation, the excess is to be considered as part of the net load.

Table 6....Practical Combustion Rotes for Cocl-Fired
Heating Boilers Operating ot Maximum Load on
Natural Draft of From 1§ i to 3¢ in. Woters
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boiler horsepower. In this case it is assumed that the mazi-
mum load including the warming-up allowance will be pro-
vided for by operating the boiler in excess of the design lad,
that is, in excess of the 100 percent rating on a-boiler-horse-
power basis. SBI ratings for hand firing are based on 10 sq ft
of heating surface per boiler borsepower.

Due to the wide variation which may be encountered in
manufacturers’ 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 following
formula:

H

C-GXFxE W

where

G = grate area, square feet.

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

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

F e calorific value of fuel, Btu per pound.
E = efficiency of boiler, ususlly taken as 0.60.
Ezampla 1: Determine the gmt.e area for a required gross

output of the boiler of 500,000 Btu per hour, a combustion rate
oi 6 lb per 0\1;, 67) calorific value of 13,000 Btu per pound, and

* Steol boilers usually bavs higher oxmbustion rates far grato areas exceeding
159q ft then thoee indicated in this table.

Gross Output ratings for Table f and Table 2, a3 well as for
Table 8 Steel Boilers are shown in the SBI Rating Code
(1958).

Packaged Firetube Boiler ratings as published by the Amer-
ican Boiler and Affiliated Industries are Gross Qutput ratings.
It is recommended that beilers of this type be selected with
ratings equal to the Gross Load imposed on the boiler, which
is the sum of the Radiation Load, Hot Water Supply Load,
Piping Tazx, and Pickup Allowance.

1f the Piping Taz and Pickup Allowance cannot be deter-
mined, a maximum allowanee of 25 percent is generally con-

" sidered to be a safe maximum for the sum of both allowances

to.be added to the Radiation Lood and Hot Water Supply
Load. .

Heating Surface and Grate Area Basis

 Where neither the net load nor gross output ratings based
upon performance tests are available, a good general rule for
conventionally designed boilers is to provide 1 sq ft of boiler
heating surface for each 14 sq ft of equivalent 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

pexcen
500,000

= §X 13000 x 060 - 107 st

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

b of Coaf
Kind of Coal Sq Ft Grate  per (Sq Ft Grate)
(Hr 6.
Upto4 3
5to 0 3%
No. I Buckwheat Anthracite 10 to 14 4
15 to 19 43
20 to 25 5
Upto9 5
Anthracite Pea 10 to 19 544
20 to 25 6
i Upto4 8
5 to0 9 9
Anthracite Nut and Larger 10 to 14 10
15 to 19 11
20 t0 25 B -
: Upto4d 9.5
Bituminous Sto 14 12
15 and above 15.5

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 58 percent for small steam
boilers and 33.3 percent for small hot water boilers to 288
pereent 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 4.G A. output reting equal to the maxi-
mum output required. Detailed recommendations for selec-
tion of gas designed boilers are given in the A.GA. publica-
tion, Comjort 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
gide of every boiler for convemP.nce of erection and fot ac-

cessibility to the various d and tri
The space at the rear of the ‘boiler shou]d be ample for the
and for cl th large boilers the

rear clearanee should be at least 3 ft in w:dth

Pt uatey




