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AIR SUPPLY TO FUEL-BURNING EQUIPMENT

All rooms or spaces containing boilers, furnaces, water
heaters, or any other fuel-burning equipment must be
provided with a constant supply of eombustien air st
adequate static pressure to insure proper combustion in
the fuel burners. Additicnal air is required to replace air
entering cbimneys through draft hoods and barometric
draft dampers, and slso to provide ventilation in closely
confined boiler and furnace rooms.

Experience has shown that the ventilating air openings
required in heater rooms depend not only on the size of
the heating plant but also on the type of fuel being burned,
the relative size of the equipment room, the tightness of
building construction, and the operation of exhaust fans or
ather devices which affect the static pressure in a building.

Because of the number of variables involved in establish-
ing air requirements, and the variations in building con-
struction and arrangement, there is no universally accepted
rule for providing ventilating openings. However, the im-
portance of providing proper ventilation should not be
underestimated, and a imlure to do S0 may result i in erratic
or even dang i for

Rules for pmndmg air supply openings are found in
technical sfa.ndn.rds,' in state and municipal building
codes and in eervice and installation bulletins published by
vsnous ma.uufuturers of fuel burmng appliances. Table 11

of data taken from
a uumber of these sources, a.nd should be used only as an
aid to mdependent )udgment. for any particular install
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up, Nxcholls and C W Staj Upla Removal ol Soot from
Purnaces and by 'ompotnds
(U. 8. Bureau ol Mmc: Bulletm No 360)

 American S d for Is ion of Gas Appki
Gas Piping (American Gas Aseocistion, 1959, ASA 2 2100)

" NBFU Standard for the Installation of Oil
Equ:pnwnta (Nahoml Board of Fire Underwriters, NBPU
Pamphlet No. 31).
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CHAPTER 34

AUTOMATIC FUEL-BURNING EQUIPMENT

Clas:ﬁcaf:on of Stokers, Combushon Procesx and Adjustments, Furnace Design, Rating; Classification of Oif Bumners,
[of

Process, Comb ber Design; C

cial and Industrial Oil Burners, Types of Burners;

Slonng and Handlmg Heavy Fuel Qil; Oil Sloruge Tanks and Piping; Classification of Gos-Fired Heating
ion Process, Ratings; Sizing of Gas Piping, Commercial and Industrial Gas
Equipment; Fuel-Burning Rates; Confrols for Automatic Equipment

UTOMATIC mechanical equipment for the cambustion

of solid, liquid, and gaseous fuels is comsidered in

this chapter. The type of fuel to be burned affects the design
of the heat exchanger (furnace, boiler, etc.}; t.berefore, one
should refer to Chapter 35, Heating Boilers, Fumsces pace

coke. The U. 8. Department of Commerce has issued com-
mercial standards for household anthracite stokers.”

Units are available in either the hopper type, a8 shown in
Fig. 1, or in the bin-feed type as shown in Fig. 2. Some
stokers, part.xcular]y those designed for use with anthracite,

Heaters when considering fuels and fuel-b

h dociened -

Some heat are ity for one type
of fuel. As a result, maximum eﬁimency and best perform-
ance require the situltaneous consideration of fuel and fuel-
burning equipment during the initial stages of equipment
selection.

MECHANICAL STOKERS

A mechanical stoker is a device that feeds a solid fuel into
& combustion chamber, provides a supply of air for burning
the fuel under automatic control and, in"§ome cases, incor-
porates a means of removing the ash and refuse of combus-
tion automatically. Coal can be burned more efficiently by a
mechanical stoker than by hand firing because the stoker
provides & uniform rate of fuel feed, better distribution in“the
fuel bed, and positive control of the air supplied for com-
bustion.

In many cities, measures for control of excess smoke re-
quire installation of stokers even in residences, unless fuel
used contains less volatile matter than bituminous coal.

Classification of Stokers According to Capacity

Stokers may be classified roughly according to their coal
burning capacities, as follows:

Class1 10 to 100 Ib per hr
Class 2 100 to 300 b per hr
Class 3 300 to 1200 1b per hr
Class 4 over 1200 Ib per hr

Class 1 Stokers
Thme stokers are used pnmanly for ‘home heating and are

" designed for quiet, Simple, trouble-free

constriction and attractive appearance are demmble charac-
teristics of these small units.

A common stoker in this class (Fig. 1) consists essentially
of a coal hopper, a screw for conveying the coal from the
hopper to the retort, a fan that supplies the air for com-
bustion, a transmission for driving the coal feed worm, and
an electnc motor for supplying power for coal feed and air
supply.

Air for combustion is admitted to the fuel th h tuyeres
at the top of the ret.nrt which may be either round or rec-
tangular Stokers in this c]m are made for burning anthra-
cite, aemx- and lignite coals, and
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lly remove ash from the ashpit and deposit it in
an ash receptacle. Most of the bituminous models, however,
require hand removal of the ash from the fuel bed after it
is fused into a clinker.

Stokers in this class feed coal to the furnace intermittently
in accordance with temperature or pressure demands. A
special control is used to insure sufficient stoker operation to
maintain a fire during periods when no heat is required.

Class 2 Stokers

Stokers of this class are usually of the underfeed motor-
driven screw type, Fig. 3, and are used extensively for heat-
ing apartments, schools, hotels, and industrial plants. They
are also built in plunger-feed type, Fig. 4, with electric motor
or steam or hydraulic cylinder coal feed drive. The tuyeres
and retort design vary aecording to the fuel and load condi-
tions, They are available for burning all types of anthracite,
bituminous and lignite coals.

Stationary type grates or dead plates surround the mtort.
of bituminous models to collect the ash and elinkers which
are removed periodically by hand. Anthracite stokers in this
class may be equipped with moving grates that discharge the
ash into a pit, below the grates, having capacity for several
weeks of ash accumulation.

Class 3 and 4 Stokers

These stokers are: underfeed side cleaning, underfeed rear
cleaning, overfeed flat grate, or overfeed inclined grate type.

Underfeed side cleaning stokers are made in sizes up to
about 500 boiler horsep (or approxi ly 17 miltion
Btuh). They are not so varied in design as those in the
smaller classes, although the principle of operation is simi-
lar. A stoker of this type is illustrated in Fig. 4.

‘The rear cleaning underfeed stoker is usually of the mul-

Fig. 1....Underfeed Stoker, Hopper Type, .Class |




