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As more coal is fed from below the mass of .coke continues to grow -
forming a coke tree, plug or spar as it is variously designated. "After a

period of time, dependent upon the strength of the coke formed, pieces of
the coke free break off and fall upon the hearth surrounding the retort
or within the retort itself where they are burned.

" While part of the ash fuses into particles at the surface of the coke as it
is released, most of it is freed in unfused flakes or grains. The greater
part of this unfused ash remains on the hearth or dead plates although a
part may be expelled from the furnace with the gases.

The ash layer becomes thicker with time and that near the retort, being
exposed to temperatures which are high enough at times, fuses into a
clinker. The temperature attained in the fue! bed, the chemical compo-
sition and homogeneity of the ash, and the time of heating are factors
which govern the degree of fusion.
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- Bitumineus coal: stokers of-tHé ‘Class 1 type operate on the principle

of the removal-of ash as clinker and clinker tongs are provided to facilitate- -

fuel beds are shown in Figs. 8and 9. - . : :

- The appearance of such fuel-beds is very ragged at times, and large
masses- 0f ‘coké -build up, siurrounded by blowholes with intense- white:
flamie’ indicating the presencé of-excess air.- -There is a natural tendency:
for users 'to disturb theé fuel bed and -make’it conform to the conventional’
representation ‘or-ideal Tuel bed. - Such-atterition should not-be required, -
as usually the fuel bed tends to correct its own faults as the cycles of
plasticity, coke tree formation and-ash'fusion recur. , - - -

~There are a number .of factors which materially.affect the rate and type:
of combustion" obtained in' stoker usage,  the most important -of ‘these:

this purpose. Typical representations of underfeed bituminous stoker

being: -the type and-design of stoker, the type and characteristics of the:

fuel, the method of stoker installation and the method of stoker operation.-
; 210 ’

CHAPTER 11. AuToMATIC FUEL BURNING EQUIPMENT

Furnace Design

The burning of the fuel on the grate or in the retort will be influeficéc
directly by the stoker design. The burning of the volatile ga';:sl;g:\?g gﬁg
fuel bed is a matter of furnace design. Proper care should be taken' to
provide furnaces sufficiently liberal in volume and with the grates or
retorts at a sufficient distance from the heating surface to permit proper
combustion of the gases. Smoke and low efhciency will result if the
furnace is too small to permit proper mixing of the gases and completion
of combustion. ’ t

TaBLE 1.  RECOMMENDED SETTING. HEIGHTS FOR HEATING BoI1LERS
EQUIPPED WITH MECHANICAL STOKERS? :

Fmesox Bomgss *.
Actual Loadb 2500 5000 7500 10000 12500 15000 20000 IR 25000 30000
4 18" | 18" | 207 | 20 | 227 | 207 | 24" | 22 P
B 427 48” 547 ] 60" - 66" ey 84” 84” '

A= Distance from bottom of Water Leg to floar.

B = Distance from Crown Shest to bottom of Wate-r Leg.

- . Coupacr WeLpED Bpun;;

: Actual Loadb| 2500 5000 7500 0000 | 12500 | 15000 | 20000 | 25000 | oo
A 18° 118" [ 20" [T 20" | 227 | 227 | o | 25 24"

B 37 | 3 36n | a2 | 4y | a8 |5 | eor PO

RE .Dista'uee from bottom of Water Leg to flo. B = Distaaoe from Cromn Shest to Dottom of Water Leg.
... " HRT Bomsma o

_Bp | 30 1 wo )xz's 150 | s * >zoo zis- 250 - ;.275'\ 300 B

A | sor 56 |60 [6er | 107 | 70 f 76" | 807’877 | 90 | 90,

4 = Distance from bottom of shell to flocr, Hp = Installed harsepower:

In the case of the Firebox or Compact Welded t i e desired o & an be bt
e : ] . d ype boilers the desired setting hei i y
f:g:]bl::lr:% ezelta?d B dimensions. . The load ratings shown for this class of bv.)ilellgsgar‘:al gt:u%ndzgglgtapedmﬁd ?‘ly
e of he(}u;valent cast-iron steam radiation and are not manufacturers’ ratings. - cads
e settin, i i be us . SR )
normay ratingg eights given fo-r H.R. T boilers may be used» -for developed loads up to 50 per cent above
sFrom Data prepared by the Midwest Stoker Association. - o

. bExprgsseg as steam radiation, 1 sq'ft = 240 Btu. * &

'-:T-h-e stlémdards that have been fﬁost imiversally aflopted fof the [ o
: The ndards that have be: universally adopted for the propor-
gqr;;qg,qf fl_x'mzices fprj bituminous coal stokers are those of the Jtrd)'uige;
toker Association and the Steel Heating Boiler Institute. Seé Chapter-13.
Table 1 gives recommended setting heights:for- heating bailers eqtianed

. A g heights:for hedting boilers:
with mechanical stokers using bituminous coal. § botlers equipped
Furnace volume is not 'an important item in anthaira <omba +oce i
E portant item in anthracite ‘stoker instal-
Iaul?ns.: ,,[?ue care should be exercised for both anthracite and bitumninaus
stokers. to'prevent intense heat application on the -metal surfaces-of the
cognbust:on _chambgr. The installation of a baffle or adjustment in se-tr_in'g
. height of the stokef may be desirable in some Cases:: i e - <aee
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