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1¢ Solar Heat Gain Through Walls and Roofs Afor Cooling Load Calculations, by J. P. Stewart (AS.HVE,
(TraNBACTIONS, Vol. 54, 1948, p. 361). .

17 A S.H.V.E. Researcu Report No. 1442, Radiant Energy Emission of A'.m.oaphere and Ground, by
G. V. Parmelee and W. W. Aubele (A.S.H.V.E. TraNsacTIONS, Vol. 58, 1952, p. 85). »

18 Radiation in the At here, by D. Brunt (Supplement to ths Quarterly Journal of the Royal Mete-
srological Society, Vol. 66, 1940). - - . - . o .

14 A 8.H.V.E. Researc Rerorr No. 1333—Measurements of Solar Heat Transmission Through Flat
‘Glass, by G. V. Parmelee, W. W. Aubele and R: G. Huebscher (A.8.H.V.E. Transacrions, Vol. 54, 1948,

-"p. 165). .

» A.S.H.V.E. Researce Rerorr No. 1348—SBolar and Total Hést Gain Through Double Flat Glass
by G. V. Parmelee and W. W. Aubele (A.8.H.V.E. ‘TransactioNs, Vol. 54, 1948, p. 407).

1 A.S.H.V.E. Researcs Rerort No. 1374—Solar Energy Transmittance of Bight-Tnch Hollow Glass
Block, by G. V. Parmelee and W. W. Aubele (A.S.H.V.E, TransacTiONS, Vol. 55. 1949, p. 435)

n A §.H.V.E. Researca Rerort No. 1399—Heat Flow Through Unshaded Glass: Design Data for Use
in Load Caloulations, by G. V. Parmeleeand W. W. Aubele (A.8.H.V.E. Traxsacrions Vol. 56,1950, p. 371).

9 A.S.H.V.E. Reseancu RErort No. 1417—Solar Energy Transmittance of Figured Rolled Glass, by
G. V. Parmeleeand W. W. Aubele (A.S.H.V.E. TRANSACTIONS, Vol. 57, 1951, p. 209).

u A 8.H.V.E. Researce ReErort No, 975—Btudies of Solar Radiation Through Bare and Shaded Win-

* dows, by F. C. Houghten, Carl Gutberlet and J. L. Blackshaw (A.S.H.V.E. Transacrions, Vol. 40, 1934,

_p. 101). .
23 A .S.H.V.E. ResearcE RePorT No. 1485—Design Data for Slat-Type Sun Shades for Use in Load Ee-
timating, by G. V. Parmelee and D. J. Vild (A.S.H.V.E, TraNsacTIONS, Vol. 69, p. 403). AS.H.VE. Re
searcE ReEPorT No. 1474—The Shading of Sunlit Glass: An Experimental Study of Slat-Type Sun Shades,
by G. V. Parmelee, W. W. Aubele and D. J. Vild (A.S.H.V.E. TransacTions, Vol. 69, 1953, p. 221). AS.
H.V.E. Researca RerorT No. 1460—The Shading of Sunlit Glass: An Analysis of the Effect of Uniformly
Spaced Flat Opaque Slats, by G. V. Parmelee and W. W. Aubele (A.S.H.V.E. TransactIONS, Vol. 88, 1952,

p. 337).
3 A 5.H.V.E. Resgaecs Rerorr No. 1180—Heat Gain Through Western Windows With and Without

Shading, by F. C. Houghten and David Shore (A.B.H.V.E. Transacrions, Vol. 47, 1041, p. 251).

# The Mechanism of Heat Transfer, Panel Cooling and Heat Storage, Part II: Solar Radiation, byC.S.
Leopold (Refrigerating Engineering, June l%g. p. 571). ) .

8 The Mechanisth of Heat Transfer, Panel Cooling, Heat Storage, by C. 8. Leopold (Refrigerating Engi-
neering, July 1947, p. 33). Hydraulic Anal for the Solution of Prob! of Thermal Storage, Rndmhm
Convection and Conduction, by C. S. Leopold (A.S.H.V.E. JourNAL SecTION, ‘Heating, Piping and A#r
Conditioning, July 1948, p. 105). - . . - -

29 Heat Gains Are Not Cooling Loads, by C. O. Mackey and N, R. Gay (A.8.H.V.E. TRANBACTIONE,
Vol. 35, 1949,11).‘413). o . - 5
2 Cooling Load From Sunlit Glass, by C. O. Mackey and N. R. Gay (A.S.H.V.E. TRANSACTIONS, Val.

58, 1952, p. 321). !

31 Psychrometric Factors in the Air Conditioning Estimate, by C. M. Ashley (A.8.H.V.E. TRANBACTIONS
Vol. 55, 1849, p. 91). .

33 See Reference 1, p. 8. . - . - - -

8 Cooler Footeandles for Air Conditioning, by W. G. Darley (A.8.H.V.E. Traxzacrios, Vol. 45, 1940, p-
367). Lighting and Air C ig Design Factors, Report of I.E.S.—A.8.H.V.E. Joint Coinmittes 02
Lighting and Air Conditioning (A.8.H.V.E. JourNaL ScrioN, Healing, Piping and Air Conditioning, 8-
tember 1941, p. 605). Lighting and Air Conditioning, by Howard M. Sharp (Heating and Ventilating, N"
_vember 1842, p. 35). ) i ) D T .

1 Compiled by J. P, Stewart from various sources.
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_ CHAPTER 14
FUELS AND COMBUSTION

Solid Fuels: Analysis, Classification of Coals, Dustless Treatmen i i
Cok.es, Combustion of Solid Fuels, Firing Methods for Solid ;&egaﬂsﬂéggig: o ot
Air, Dfaft .Requiremexits and Regulation, Furnace Volume: i':uel Oils~ry
Clsssxﬁf:atlox.l, Analysis, Combustion, Air Required; Fl;el Gases: )
Clas§1ﬁ?atlon, Heat Value, Combustion; General Combustion ’
Principles; Air Required; Efficiency from Flue Gas Analysis;
Heat Balance; Condensation and Corrosion; Soot ’

UELS may be classified accordin 1 i solid, li
sified g to their physical state as solid, liqui
aP:or gaseﬁus. The principal fuels used for domestic heating a.rel cl)alqu;g’
sgbsg::' owever, coke, vyooc!, kerospne, sawdust, briquettes, and o’the;
sul adeqcile: tzr:u l;s;g' fiosr fx?:fﬁ?ﬁ in s%i(gal applications or in localities where
: S e. eriments are in pro, i
git:igogmq?il suspension of coal particles in fuel oil, blft t%nl:gsfsugl1 I?al; :11(8;:
ed wide-spread usage as yet. The choice of fuel is usually based on

dependabilit; i ilabili : : :
ang control.y, cleanliness, availability, economy, operating requirements,

SOLID FUELS
Analysis of Fuels

Coal has a complex composition that makes classification into clear-cut

N . ! 0 .
types difficult. Chemically it consists of carbon, hydrogen, oxygen, nitro-

ge, sulfur, and a mineral residue called ash. A chemi i
ulfur, ar ; . cal anal i
':ﬁl:; é&?igit;gz uoéi :pe trilua.ht';I)‘rh of a (l:oa.l, but does not deﬁney s;l’css I;;;‘101111‘“dinmg
r iently. e coal user is interested princi i
iﬁ’:lﬂ(l)i l;eaft per pound of coal, the handling and sgoﬁngp;lrlgp:anrt%:
escription of ashand dpst produced, and the burning characteristics. A
K aracterizt of the relationship between the qualities of coals and these
eatime, tics requires considerable space; a treatment applicable to
g boilers is given in 8 Bureau of Mines Bulletin.!

ere are two forms of coal anal ) 1
and > [ yses, namely, the prozimate anal
mOiS:ll:se uiﬁ"{laﬁ analysis. In the prozimate analysis tplfe proportiong 8;;'
This anc] s?s atile matter, fixed ca\rbon., sulfur, and ash are determined.

£ the Chazactels' more easily made and is satisfactory for indicating most
analysiy ristics vghlch are of interest to the user. For the prozimate
samplo o < nioxsllslure is determined by observing the loss of weight of a
matte, the(:ia' :lv en dnegi at about 220 F. To determine the volatile
and th hd ;le sample is heated to about 1750 F in a closed crucible
an opep oo % 1 weight is noted. The remaining sample is then burned in
carbon, Clble, and the accompanying loss of weight represents the fixed
the sulfur coe 1b‘lt"nbu.med residue is ash. Although determined separately
cause the us:f ullxlxt is frequently reported with the proximate analysis be-
content, ess of a coal for certain purposes depends on its sulfur

In the vy ; ;
carbo tmate analysis, which is difficult to make, the perce
0, hydrogen, oxygen, nitrogen, sulfur, and ash in thg, c(:);;tasg;?p(l):

are determi A 2
G rmined. It is used for detailed studies of fuels, and in computing
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