352 CHAPTER 18 - 1948 Guide

) published tables of I=B=R ratings ¢, or frorﬁ recommendations of the

Heating, Piping and Air Conditioning Contractors National Association”
and can be used in selection 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 thé gross output.

Selection of Steel Heating Boilers

- SBI catalog ratings in accordance with the previously mentioned Steel
Boiler Institute, Inc. code are intended to correspond 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 difference between design load and net load represents an amount

which is considered normal for piping loss of the ordinary heating system.
Boilers with less than 177 sq ft of heating surface and having SBI net
ratings (steam) of not more than 3,000 sq ft if mechanically fired -and
2,480 sq ft if ‘hand fired, ‘are classified as residence size. An insulated
- residence boiler for oil, gas, or stoker firing may carry a net load expressed
in square feet of steam radiation of not more than 17 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 125, 150, and 175 per cent of the SBI Net Rating. The
SBI Net Rating (square feet steam) for hand-fired residence boilers is
not greater than 14 times the heating surface. If the heat loss from the
piping system exceeds 20 per cent of the installed radiation, the excess
"is to be considered as a part of the net load. S c :

Selection Based on Heating Surface and Grate Area

Where neither the net load nor gross output ratings based upon per:
- formance tests are- available, a good general rule for ‘conventionally

designed boilers is to provide 1 sq ft of boiler heating surface for each
14 5q ft of equivalent radiation (240 Btu per square foot) 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 maxz- .

mum load including the warming-up allowance will be pquvide_d“fo,r;‘,b'y

TABLE 4. ° WARMING-UP ALLOWANCES FOR HAND-FIRED Low-PrESSURE STEAM - -
. . " AND Hor WATER HEATING BOILERS 2:b.C

DESIGN LOAD (R 8 or Irzus 1, 2, axp 3) P 2 CAPAGITY 70 ADD
. . . : ror Warwmrng-Upe
Bta per Hour Equivalent Square Feet of Radiationd | . :
-Up to 100,000 Up to 420 . . 65 -
100,000 to 200,000 420 to 840 60
200,000 to 600,000 840 to 2500 55
600,000 to 1,200,000 2500 to 5000 . . 50
1,200,000 to 1,800,000 5000 to 7500 - ' 45
Above 1,800,000 Above 7500 40

sThis table is taken from the A.S.H.V.E, Code of Minimum Requirements for the Hmtix;g and Vén-d-
lation of Buildings. except that the second column has been added for convenience in interpreting the design
load in terms of equivalent square feet of radiation. . 5

bSee also Time Analysis in Starting Heating Appargtus, by Ralph C. Taggart A.S.H.V.E. TRANSAC-

ﬁoxs. Vol. 19, 1913, p. 292); Report of A.S.H.V.E. Continuing Committee on Codes for Testing and Rating
Steam Heating Solid Fuel ﬁoilers (A.S.H.V.E. TRANSACTIONS, Vol. 36, 1930, p. 35); Selecting the Right
Size Heating Boiler, by Sabin Crocker (Heating, Piping and Asr Conditioning, March, 1932).

oThis table refers to hand-fired, solid fuel boslers. A factor of 20 per cent over design load is adequate
when axtomatically-fired fuels are used. ’

* 9240 Btu per square foot.

" Heating Boilers and Furnaces R - 353

) l: operating the boiler in excess of the design Zodd! that is, in ‘excess of the

i i ! i ; i for hand
100 per cent rating on a boiler-horsepower basis. SBI ratings for ha;
fii"ing"a_re based on 10 sq ft of heating surface per boxl.er liorsepower. -

" Due to the wide variation which may be encountered in rpanuf&}cturersf
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: o :

_ ‘H I 1)
- C=¢tXFXE : (

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 per hour (see Table 5).
* F = calorific value of fuel, Btu per pound.
E = efficiency of boiler, usually taken as 0.60.“ ) ) e
' 1. Determi th te area for a required gross output of the boiler of
500?(;‘610’" lteulper h:u::ng:mb:sgzl rate of 6 b peﬂlour, a calo_nﬁg value of 13.000 Btu
per pound, and an efficiency of 60 per cent. o .
A P 500,000 _ .
- 6= gx13.000 x0B0 107
The boiler selected should have a grate area not less than that deter-
mined 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 per cent reserve for igniting a new charge, more grate area may be
required depending upon the depth of the fuel pot. -

TABui 5. PracticaL CoMBUSTION RATES FOR CoAL-FIRED HEATING Bon.Ens'Orgnf
ATING AT MAXIMUM LoAD oN NATURAL DRAFT OF FROM 34 IN. TO )4 IN. WATER

Fr
_KmpovCoa .- - |, SoFrGmate . . !‘”8;%?%3:%05‘%
Uptod =} o L8
- e 5't694 i 2%
0. 1 Buicks / it - 10to14 . o ,
o1 Buclhest e 3 R S
: 20t025 . .| .- 5.
r B : " - Upto9 . ° -5
i 10 to 19° ' ’ 54 .
Anthracite Pea 5 o 58 o
Up to 4 8
5t09 9
Anthracite Nut.and Larger 10 to 14 10
: 15to0 19 11
. 20 to 25 13
: Upto4 9.5
itumi 5tol4 . : 12
Bituminous : 15 and above - . ° 15.5

sSteel bollers usnally have higher combustion rates for grate areas exceeding 16 q ft than those indicated
in this table. - s



