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824 CHAPTER 52

Higher efficiencies for hand-fired bituminous coal may be .

obtained by careful firing of a regular or a smokeless boiler.
Boiler efficiencies are uséful primarily fo determine the re-
quired firing rate for a icull . The efficienci
such as those in the table above are obtained under conditions
of smdy state operation and, therefore, are higher than the
] efficiency dly obtained in service. The ratio be-
tween the steady state test efficiency and the sctual year
round seasonal efficiency varies widely with operating condi-
tions and, tbezefore, v.he test efficiency is not a realiable index

for le fuel ion with different types
of fuels. Various factors, including stand-by loss during Light -

Ioad or idle periods and recovery rate of the boiler, have a
a material effect on the overall fuel economy.

RATING OF BOILERS

When referring to boiler rating, one must know the basis
on which the rating has been established in order to under-
stand 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 foflowing loads deter-
mined in accordance with the section Selection of Boilers: -

NetLoad.................... 1000 sq ft of steam radiation
Piping Tax.................. ZOOsqftofmm.mrnd.ia.ﬁon
Design Load................. 12(1) aq ft of steam radiation
Pickup Allowance............. 240 8q 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 *
mhngoflﬁl)sqft,orugrmloadmhngofl%sqft,de— .

pending on the basis on which the boiler is rated. -
On & net load basis the boiler would be rated 1000sqft

of steam radiation and would have sufficient excess capacity .

to supply the normal piping and pickup load. Net I=B=R
Ratings, SBI Net Ratings, and Net Load Ratings of the
Mechanical Contractors Association of Amenm are estab-
lished on this basis.

On 8 design load basis the boiler would be rated 1200&]1’&
of steam radiation and would bave sufficient excess capamty
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 columsis 1, 2, 3, 11, 12, and 13 of Table 1.°

(not to be confused with SBI Net Rat.mg) are established on
& design load basis.

On a groas oulput basis of rating, the boiler would be rated
1440 sq ft of steam radiation and would be of adequate size
fotasyst&mmwbnchthesumofﬂ:endload,ptmnqlmd,
and pickup load did not exceed 1440 aq ft of steam radiation.
SBI Gross Output,’Gross I=B=R Output, AGA. Rahngs
and ABAIL Raungsmmbhshedonsgrmowmd

Io the determination'of boiler ratings, the Gross Oulprul
is the quanmy of heat avulable at the boiler nozzle, th.h the
boiler ly i d and ing under Hmi
stipulated in the code or method by which the boler is rated.
The boiler may be capable.of producing a greater nozzle
output, b\lt in doing so would exceed some of these lumtat.lons.

SELE(.TION OF BOlLERS

- General Factors .

ThaMahmunLoadoerulmdonthcboﬂzrgsthemm
of the four following items.

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

’I‘lmNdLoadlxt.basumohtemsland2 .

Load. The in Bta
“"hour of the connected radiation (dxrect, mdu'ect, or foreed -
m.sulled. oo

. lossea for each room in

- 1965.Guide And Data Book

1. Radiati 3

per

wection coils} to be
The nd ined by eal ing the heat
accordance with dntn ngen in Cha;
24 25 and 26. The sum of the u.lcuh‘ed beat losses for all the
e total d heat of the con-
.in Bta per hour As practically al}

"boxlemmnowm 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
Bu.l per hour required to heat wawr for domestic use.

= B = R recommends that allowance for hot' water supply

load be made only for bathrooms in excess of two, as follows:

lnmnuneoula Co}lsl, 12,000 Btu)per hour, in’nd for Btorage Tank

m.nn.lhhon, 20 Btu per {(bour, {(gallon of tank capacity). For

coil i the boiler .-.E:u f

less than mmdmhee.t2w3plofwnkr lOOdegperlmn
See alzo Chapter 82 of the 1964 Gurpe AND Dara Boox.

" 3. Piping Taz. Tbeeshmtedhutmmonm}ltuperhmuo{
&ﬁ;xpmg the and other to the

Aathebu&ngmdustryuawholemnotenﬁrvlywmdu n
mmaﬂwmea for different sizea of installations, .fou
meommedzehmtemmonfmmbuthha:eandmv—

ace in accordance with data in Chapter 22. In
nvmgehouaehatmg it ia common practice t0-con-
mdexthep‘lpmg(.umbeeq to 20 percent of the Net Load.
In determining etI-B R rating from gross ] = B =R
output, the piping and kupfwm lowed varies from 1.333
to 1.288 for automatis fired steam and hot water boilers, and
fmm2360w140forha.nd-ﬁmdsteamandbotwnwrbmlm
UparPncbupAUmm e estimated increase

mt.heno load in wperhourwmedbythehuungupof

the cold system.

The p all D the load due to hnung
the boiler and « to and ea'.mg up
cold radiators and piping.

- Other itema to be considered in boiler selection are:

a. Efficiency mt.hhudoxsoftwal, gas, or oil firing, as the
caso may be.

b. Gmteamw:ﬂ:handﬁredeoal,orfud—burmngmtemth
stokers, oil, or gas.

c. Combustion space in the furnace.

d. Type of beat liberation, whet.her eonunuou: or umamm.-
tent, or a combination of both .

.e. Conveniences in firing an

J- -Adaptability to c.hzmges in fuel md Iund of awenuon.
g Height of water line. |
Miscellaneous items such as dnﬂ avmla.ble, possibnhty of
fumre extension, possbility of breakdown, nnd bhead room in
the boiler room.

1. The most economical eize of bmler is u.sually one that is

just the right size for the load. Either lm-gm' or smnllar llm

. may be less economi;

Cast Iron Boilers

Net lood ratings of cast iron boilers are usually available
from manufacturers’ catalogs. They may also be obtained
fmm published tables of I=B=R ratings} or from recom-

of the Mechanical Contract of
Ameriea,* and can be used'in the seléction of boxlers, unless

'theheaﬁngsystemwnmnsmunusun.lmunto{bareplpc,

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, it i3 best to base the selection on thegmmoutput i

Steel Heating Boilers - - .

SBI catalog ratmy, in accordance with .the prev:ous!y
mentioned Steel Boiler Institute code, are intended to corre-
spond with the estimated desigii load. When the heat ermsslon
of the piping is hot known, thé net'load to be oonsxdered for
the boiler may be determined from Tables 1 and 2. The differ-
ence between design load and net load represen(’.s an amount
which is considered pormal for pxpmg loss of Lhe ordinary
heating system.

Botlérs having 284 sq ft or less  of heating surfaee and

Heating ‘Boilers, Fumaces, Space Heaters

SBI net ratings (stear) of not more than 5620 sq ft is mechan-
ically-fired, and 4120 sq ft if hand-fired, are classified
as Table 2 Steel Boilers, formerly as Residential boilers. An in-
sulated Table 2 boiler for oil, gas, or stoker firing may carry
a maximum nel ,expmdmsqumefeetofmm}dm—
tion, of 19.1 times the square feet of heatmg surface in-the
boiler, provided the boiler has been tested in d with
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Table 6....Practical Combustion Rateés for Codal-Fired
Heohng Boilers Operating at Maximum Lood on':
Ngtural Draft of From 3 in. to 34 In. Waters

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 an automatically-fired water or steam boiler, 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 33} percent. The SBI net
mnng(sqftm) forhand—ﬁ.redTabk!bmkrsrsnot
greater than fourteen times the heating surface. 1f the heat
loss from the piping system exceeds 20 percent, of the installed
mdmuon,theexeessxstobceonndered&spartofumnalmd.

+ Gross Output mtings for Table 1 and Table £, as well as for
Table .8 Steel Boilers, mshownmdxeSBIRaangCals
(1958).
~ Pnck&ged Firetube Boiler ratings as published by the Amer-
jean Boiler and Affiliated Industries are Gross Output ratings.
Tt is recommendeéd that boilers of this type be selected with
ratmgs equal {0 the Gross Load imposed on the boiler, which
is the sum of the Radiation Load, Hot Wuter Supply Load,
Piping Taz, and Pickup Allmmmz

1f the Piping Taz-and Pickup Allowance cannot be defer—
mmed, a maximum allowance of 25 percent is generally con-
sidered to be a safe maximum for the sum of both allowances
added to Rediation Load and Hot Water Supply Load.
Heating Surface and Grate Area Basis* . .

Where neither the net load ‘nor gross oulput ratings based
upon performance tests are available, a good general rule for
conventionally designed boilers is to pmv:de 1 8q ft of boiler
heating surface for each 14 sq ft of equivalent radiation (240
Btu pet sq ft) (hr) repmcntedbythzdas:gnlom This is
equivalent to, allowing 10 5q.ft of boiler heating surface per
boiler horsepower In'this case it is assumed -that the mazi-
mum’ loed including the ﬁ-up“ “will be_pro-
vided for'by operating the boiler in excess of the destgn load,
that is, in excess of the 100 percent rating on a boiler-horse-
power basis. SBI ratings for hand firing are based on 10sq ft
of heating surface per boiler. horsepower. . .

Due'to the wide variatior which may be ‘encountered ‘in
manufacturers’ ratings for boilérs of approximately the same
capacity, it is'advisable to check the grate area required for
?mtmg boilers bummg solid fuel by meem “of the t’uI]owmg
ormula: .

H

: , g.. -__CXFXE o (D
where
G-;rateum,squm
- H = required gross Mpulo(thebmler,Btuperhoux (oea

ection o{ Boilers).
C = desirable, combustion rate for fuel sel ounds of
c:’yeoa.l square foot of grate) (hour). ngfes)
P = calorific value of fuel, Btu per pound.
CE - eﬂimency of boiler, uxually taken as 0.60.°

Emplcl ‘Determine the teuenfornreqmnd
outpud of the boiler of 500,000 hour,noomhxxtaon rate
of 8 1b per hour, amlonﬁcvalnedpaooo}iwperpound and
meﬂiuencyofﬁ()pemen :
g 500,000
. . 6X13000X060 :

Thebox]usalecmdshouldhavengmwamnotlthm
that determined by Equation 1. With small boilers, where it

- 107sq(t.

- - b of Codd
Kind of Codf Sq Ft Grate  |per {Sq Ft Geote)
i |
Up to 4 3
. 509 315
No. 1 Buckwheat Anthracite 10 to 14 4
. . 15019 . 434
2 to0 25 &
. " Upto9-. 5
Anthracite Pea 10t0 19 . 5%
- 20 to 25 6
Upto4 8
- y - 5t09 9
Anthracite Nut and Larger 10to 14 10 .
15 to 19 1.
 Mto2s 1B -
Uptod 9.5
- Bituminous 5to 14 12 -
15 and above 15.5

® Stoel boilers wsaally bave bigher combuation rates far grate areas excceding
16 5q 1t than thoee Endicnted in this table.

is desired to provide sufficient coal capacity for approximately
an eight-hour firing period plus a 20 percent reserve for ig-
mtmgumwchuge more grate area may be required, de-
pending tipon the depth of the fuel pot.

Gas-Fired Boilers

After the net, load for the installation has been d ined,
gas designed boilers can usually be selected from the manu-
fsctuxer 's catalogs, or the net ratings may be obtained from
‘the published I=B =R or SBI Rating Tables by substitution
of thé A.G.A. gross output in lieu of the [ = B = R or SBI
output and by selection of the corresponding net rating. If the
piping and pickup load or other factors create an unusual
load, a boiler should be selected which has an A.G.A. gross
output rating equnl to (he maximum output requu-ed.

- SPACE LIMITATIONS .

Boiler rooms should, if possible, be situated ata eent.ml
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 the flue tubes, and should be at least 3 ft
Jonger than the length of. the tubes.

A space of at least 3 ft should be allowed on at léast one
side of every boiler for eonvemenee of erect.mn and for ac-
ceasibility to the various d
Thespaeeatt.bemrof'.bebodershouldbeampleforthe

iot and for cl ts. With large boilers the
rear clearance should be at least 3 it in width.

The boiler room height should be sufficient for the location
of boiler accessoriea and for the proper installation of piping.
In general, the ceiling height for small steamn boilers should be
at least 3 ft above the normal boiler water line. With vapor
heating, especially, the helgbt sbove the b(nler ‘water ].me is
of vital xmpommee.

CONNECIIONS AND FlTﬂNGS

- Steam outlet connections shold be the full "size’ of .the
manufactumm tappings, in order to keep the veloacy of. flow

s T

ew

TR

R T ¢ g}




