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2. Liquid and Gaseous Fuels. The combined efficiency of boiler, furnace and burner :
is the ratio of the heat absorbed by the water and steam in the bojler per pound or ' SELECTION OF BOILERS
cubic foot of fuel, to the calorific value of 1 Ib or cubic foot of fuel, respectively. General Factors '

The following efficiencies apply to current designs of boilers operated The Maximum Load or Gross Load on the heila ¢
under favorable' conditions at their gross output ratings. Some older . following items. 04@ on the boiler is-the 'sum of the four i
boilers, - designed -primarily for  hand " firing, may have "lower efficiencies The Design’ ; ' 1
: - : sign Lo ' . Hgh
- when automatically fired. : gn Load is the sum of items 1,2, and 3. il
The Net Load is the sum of it
}A}nthracite, ]:umld-]f}re(tii e gg to 75 percent R items 1 and 2.
‘Bituminous coal, hand-fired............................... to 65 percent ‘1. Radiation Load, i : . '
o . Stoker-fired.. ... TR e 60 to 75 percent radiation (direct, indireTcl;e:f tf]mat’gd heat emission in Bty per hour of the o
i : .~ Oiland gasfired..................... e 70 to 80 percent The connected radiati » O toreed convection coils) to be installed ¢ connected
: s e s o . . : adiation is determi : e DN .
HEN ' Higher efficiencies for hand-fired bituminous coal may be obtained by . oom 1 accordance with data give,f'iﬁ“é’ﬁd by caleulating the heat losses for each
! . g S A 4 lated heat losses for all th apters 9, 11 and 12. Th, each .
oo . careful firing of either a regular or a smokeless boiler. _ connected radiation, expr :sroglps ﬁepresents, the total required h(.f:astum of the calcu-
2T : ) - rated on a Btu basis, it ; Sed In Btu per hour, As practicall ooaission of the -
: ) ' RATING OF BO_ILERS L equivalent direct, ra(’ij] at‘ii;]l‘nnecessary to convert the radiation l%a?tgiléifg?Zezog
' " . Inreferring to boiler rating, it is necessary to know the basis on which the ui2' &H ot Water Supply Load. The estimated maxi '
L ~ rating has been established in order to understand the exact meaning of : Quired to heat water for domestic use, . maximum beat in Btu per hour re-
. the term. The following -example will illustrate: the meaning of three :; batlh= B = B recommends that allowance for hot w Sy .
L ratings which might be established for the same boiler. ' BRI for s’,f:;’;‘gse"?ri’;‘fs.s .0{ ﬁvo, as follows: Instantgn;ﬁrcs;lln;lzyo]é’g (]igbe made only for
i - ' i ; n¥ nstallation 120 Bty b2 tu per hour, and
; : . Assume that an installation has the following loads,determined} accordance ;. ;gsﬁ:::;nt?: l:;s coil installations the bOilg‘ezal(};%lil{) B(l%agl(:in oF, tank capacity). %l(l”
b with the section Selection of. Boilers: - : . : i gal of water, 100 dég per min. - See also Cheprey LF 1088 than required
: - }I;Iet LoAd - e lggg sq ft of steam radiation ne(?t.'i nl; iﬁ}’éﬂ TJjaxt . The estimated heat, emission in ](;tChapt*:A!). - o e
i iping TBX. . ... 8q ft of steam radiation - radiation and other apparatus 4, -t per-hour of ‘the piping-¢
i R — o " AS the heating : o the boiler. . g con-
[ I . PR . . Ce . . L. : € heating indyst, .
R ] Design Load . .......0...0......... .o oL, 1280 sq ft of steam radiation . allowances for dj Stry as a whole is not entj .
A Pickup Allowance. .................. ... ... 240 s5q ft of steam radiation ;- from both b:;edﬁ?irzgt'::%s;ifl;: Btal}atious, nis b:&é;ilgcg’gnrgsge gfé’ﬁepzplng o
o : ) —_ ’ ) B average h A > surface in aceord. f € at emission
o © Maximum or Gross Load..................... 1440 sq ft of steam radiation e equgal tg uﬁepgfxx’lligj {i?ﬁ:i lIf:o’lsdcomf,?on pr act?"(:’etvzlzl;r?s?gz;lilgh;pt'er 2? In
S . C L e 10887 = B < RO . -08d. In determining Net ] = B — R Rig 5 2X to
oLy A boiler that is just large enough to carry this system might be said 0. boilers to 12 percent ftgru ltzirtgl:; Lpﬁ'ég factor allowed var ios {r om go;elfcl;?tt Tor: rom
g have a net load rating of 1000 sq ft, a design load rating of 1200 sq ft, ora] 4 Warming.Up or Pick.17 TS, . or small
PR . gross load rating of 1440 sq ft, depending on the basis on which the boiler:: load in Bty per hpup caused by hdlowance. The estimated increase i
the h n the
ol 1s rated. ' : s . The warming.up all Y eating up of the cold system normal
. tent; -up allowance represe )
8 to o presents the load due to heating the boiler and con-

erati
fuctors to by ueq Gor Shorature » and heating up cold radiation and pipi Th
ing. e

l .
: ? ; On a net load basis the boiler would be rated 1000 sq ft of steam radiati
: Table 4. °° used for determining the allowance to be made

1 and would have sufficient excess capacity to supply the normal piping an
e pickup load. Net I=B=R Ratings, SBI Net Ratings, and Net Lo
i Ratings of the Heating, Piping and Air Conditivning Conlractors Nationk:
il Association are established on this basis. o

Tamig 4. y
: " . WABMING-UP ALLOWANCES woRr HaNp-Firep Low-PrEssu
i " On a design load basis the boiler would be rated 1200 sq ft of steam radi 4 I

Hor WATEB HEeatine BorLegrse. b, o

i tion and would have sufficient excess capacity to supply the pickup lof DESIGN Loap
i It would be of adequate size for a system in which the sum of the net lod. . . Reratamerivo Soarion or freus1, 3, am 3)
and the piping heat loss did not exceed 1200 sq ft of steam radiation. The ¥ = - Bta per Hour Equivalent Squaro Feet of Radisti P‘“"’l’o;“ﬁv'.":::,z'é,:" 4w
SBI Ratings shown in columns 1, 2, 3, 10, 11 and 12 of Table 2 (not t0'! " Up to 100,000 tiond
confused with SBI Net Rating) are established on a design load basiS::- 100,000 to 200,000 ;Jp to 420 py
On a gross output basis of rating, the boiler would be rated 1440 sq ft:0: 600, 'ooot;°16°0.000 34%0 t?z?b% . 60
steam radiation and would be of adequate size for a system in which ¢ 1,200,000 ¢o 1233003&, 2500 to 5000 85
sum of the net load, piping load, and pickup load did not exceed 144 ve 1,800,000 5000 to 7500 fg
ft of st,ea(rin radiation. Gross I=B= R Output and A.G.A. Ratings T Above 7500 b
established on a gross output basis. ' S Hon of Byfjpne 19 taken from the AS‘.H,V,E_ .
~ In the determination of boiler ratings, the Gross Qutput is the quantier’; e t‘:]":: o?’éqeé?;’ni,ﬁi‘:;;‘;fggfgfwlggfﬁe o hgex:nmagg]edR?g;l nments for the Heating and Ventila.
- of heat available at the boiler nozzle, with the boiler normally. insul sﬁ‘g;’l«g ;ﬂ;’f; gnglggsgs in Smrﬁnx H':a:f;‘”z paratus, b In interpreting the design
i Heatjp Betine Solig oed)i Report of A.S.H.V E Continaig oRalph C. Taggart (A.S.H.V.E. Transac.

and when operating under limitations stipulated in the code or meth
which the boiler is rated. The boiler may be capable of producidi
greater nozzle output, but in doing so would exceed some of these limitat!

é .
b by ers (A.S.HV.E 5
feng o Crocker (Hesting, Piping and R4y Gors oy 550, . 39 Selicting tho Bght ong
iCcally-fireq /m"ﬁ;,;;’f;‘ Suel boilers, A’ . 1932).

tu per 8Quare foot,




