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easily and burn freely; the length of flame varies with different coals,
smoke and soot are possible especially at low rates of burning.
Sub-bituminous coals occur in the western stat
mined and tend to break up as they dry or when ex;
to ignite spontaneously when piled or stored. They
medium length flame, are non-cakin
small pieces if poked; very little smo
Lignite is of woody structure, ve:
value; it is clean to handle.
disintegrate as it dries, and it also is more liable
lignite, because of its high moisture,
the moisture and volatile matter a;
. lumps tend to break up in the fuel b
to burn. Very little smoke or soot

Coke is produced by the distillation of the volatile matter from coal.
coke depends on the coal or mixture of coals used, the temperatures and time of distil-
lation and, to some extent, on the t or oven; coke is also produced as a

residue from the destructive distillation of oil.

and free-burning; the lum
e and soot are formed.

ry high in moisture as mined, and of low heating
y than the sub-bituminous coals tg

to spontaneous ignition. Freshly mined
ignites slowly. It isnon-caking. The char left after
re driven off burns very easily, like charcoal. The
ed and pieces of char falling into the ashpit continye
is formed.

It has a greater tendenc

ype of retort

TABLE 1. CLASSIFICATION OF COALS BY RANKS
Legend: F.C. = Fixed Carbon. V.M. = Volatile Matter. Btu = British thermal units,

butitislong. Muych

es; they are high in moisture when
posed to the weather; they are liabje
ignite easily and quickly and have 5
ps tend to break intq

The type of

Liurrs or Frxep Careon or Bro | Requistre Parsicat
Crass Geovp Mixznal-Marrer-Frze Bass ProperTizs -
1. Meta-anthracit F.C., 98 per cent or more (Dry
.M., 2 per cent or less)
2. Anthracit Dtrbyal:.c.. 92 pexcelzt orm‘t;r&:ang less
tn 98 per cent M., 8 per
L Anthmu'e........- . cent or less and more 2 per cent) .
. 3. Semi-anthrgeit. F.C., 86 per cent or more and less | Non-agglutinating»
e 92 per cent (Dry V.M., 14 per
‘v cent ar less and more than 8 per cent)
1. Low volatile bitumirous coal.._.| Dry F.C., 77 per cent or more and less
buming than 86 mgent (Dry V.M., 23 per
. . een:)cr and more than 14 per
2. Medium volatile bituminous coal m.c., 69 per cent or mare and less
. B - . 77 meent (Dry V.M., 31 per
cent ar and more than 23 per
1. Bituminous*.._. Lo cent) -
. 3. High volatile 4 bituminous coal_ DV F.C., less than 69 per cent (Dry
.M., more than 31 per cent); and
) moist® Btu, 14,0004 or more
4. High volatile B bituminous coal.. Moiat“lBtu, 13,000 or more and less .
N 4,0004-
5. High volatile C bituminous coal..| Moist Btu, 11,000 or more and less | Either agglutinating
than 13,0004 - _ | or noo-weathering
1. Bub-bituminous A ccat______| Moist Btu, 11,000 or more and less | Both weathering and
3 L than 13,0004 - . non-agglutinating
L Sub-bit 2. Sub-b BeoaL___..._;.._ Moist Btu 9500 or more and less
) - than 11,0004 .
3. Bub-bit C coal Moist Btu 8300 or more and less
o than 95004 ) .
IV. Ligaitic { 1. Lignite. Moist Btu less than 8300 Consolidated
- Liguitio._ 2. Brown caal — | Moist Btu less than 8300 Unconsolidated

If agglutinating, classify in low-volatile grc;un of the bituminous class,

dMoist Btu refers to:coal

surface of the coal.

*Pending the tié‘p‘ol't of the Subcommittee on Ori

gin and Composition and

containing its natural bed moisture but not including visible water on the

Methods of Analysis, it is

recognized that there may be non-caking varieties in each group of the.bituminous class,

4Coals having 69 per cent or more fixed carbon o

according to fixed carbon, regardless of Btu. .

‘There are three varieties of coal in the High-volatile C bituminous coal

0 the dry, mineral-matter-free basis shall be classified

grou‘p namely, Variety L

agglutinating and non-weathering; Variety 2, agglutinating and weathering; Variety 3, non-agglutinating

and non-weathering. .
/Adapted from A.S.T.M. Stand:

Philadelphia, 1934.
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- CHAPTER: 27—FuELs aANp COMBUSTION .

) . . b type,
ioh- ature cokes. Coke as usually available is of the high-temperature
H'gﬁt‘aei':g getween 1 and 2 per cent volatile matter. High-temperature cokes are Sl;,b-
3?3;5; into beehive coke of which comparativx;lyhllttlekxs nol:lv sol:j1 f(::: (};?Jr:s?tcl:k:se'T ﬁ:
; i an - 3
hich covers the greater part of the coke sold, : g
.’oduc;::sk ‘a'm?or:; th:e three gcokes are relatively small; their denseness and ht:irdn&ss
dlﬂ:;:se and friability increases in the order named. In general, the lighter and more
?r?;ble cokes ignite and burn the more easily. tonl "
- rature cokes are produced at low coking temperatures, and only a portion
Iifzwv:ﬁ':gfe matter is distilled off. Cokes as made by various processes ulnd(i: develﬁ:
of ¢ t have contained from 10 to 15 per cent volatile matter. In general, t e;_se co
ey and burn more readily than high-temperature cokes. The properties o varl(f(qs
ignit® mperature cokes may differ more than those of the various high-temperature co g@
t);:uese %f the differences in the quantities of volatile matter and because some may be
light and others briquetted. _ G and .
trole: okes for domestic furnaces has been small and is generally
’l[‘ihidszlc‘fth(:af I\i"leiégleuenv:st. They vary in the amount of volatile matter they contatl;l),
§°‘§ :ll have the common property of a very low ash content, which necessitates the
u:e of refractory pieces to protect the grates from being burned.

in perfect combustion a definite amount of air is re-

u%xr-lec(l) rgire;zhomndpof fuel fired. A deficiency of air supply will refsu}t

?n combustible products passing to the stack unburned. An excess o lamr

absorbs heat from the products of combustion and results in a greater loss
of sensible heat to the stack. A

Total Aér Required. The theoretical amount of air required per pound

of fuel for perfect combustion i dependent upon the analysis of the fuel;

TABLE 2.. PouNnDs oF Alr PER PounD oF FUEL as FIRED

ANTBRACITE Coxs Sna-Brroswous Brroumous’

9.6 11.2 11.2 10.3 . 6.2

_however, for estimating purposes the theoretical air required for different
:?:ri&s of fuel may rotigghly be taken from Table 2. An excess of ab(c)lut
50 per cent over the theoretical amount is considered good practice under
usual operating conditions. ’ : o

The amount of excess air, based upon the laws of combustion, can- l?e
determined by its relation to the percentage of CO; (carbon d}llomdg) in
the products of combustion. This relationship is shown by t g c(;n}ves
(Fig. 1) for high and low volatile coals and for coke. In ha.nd-hre ltln'-
naces with long periods between firings the combustion goes through a
cycle in each period and the quantity of excess air Present varies.

Secondary Air. The division of the total into primary and secondary
air necessary to produce the same rate of burning and the same excefssf au]'
depends on.a number of factors which include size of fuel, depth of fue
bed, and diameter of firepot. The ratio of the secondary to the primdry
air increases with decrease in the size of the fuel pieces, with increase in
the depth of the fuel bed, and with increase in the area of the firepot; the
ratio also increases with increase in rate of bumm%;( e ity of

“Size of the fuel is a very important factor ip' ing the guantity o
secondary air required forrgon-cgking coals. With caking coals it is not
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