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stituent gases of combustion unless the temperature of
the furnace is uniformly maintained, the range of heat
fluctuations kept as small as possible, the quantity of
primary and secondary air supplied is controlled to satisfy
as nearly as practicable the requirements of the Tuel used,
and that the fuel is charged in small and regular quan-
tities. Although coal is not usually quite constant in its
calorific quality, it is vastly more so than town refuse,
and if care is needed in the case of coal-fired furnaces, it
is reasonable to.advocate somewhat similar care in the
cremation of refuse, if scientific and sanitary results are
to be achieved.

Many incinerators require coal or other fuel to assist
in the combustion of refuse, although the proportion of
combustible matter in such refuse approximates that con-
tained in refuse in other places where, with destructors,
no other fuel is required or used, and good clinker and
power are produced.

Engineers have during the last century developed the
design of coal furnaces for steam raising and countless
other purposes. Different grades of coal require different
types of grates, etc. It would not be expected that a
grate designed to burn steam coal with the maximum
of efficiency would produce good results if bark was
consumed.

A prudent manufacturer who requires a furnace for
any ordinary industrial purpose would ordinarily adopt
one that has already proven efficient, and if for any special
purpose which needed some experimentation, he would
start where others had Teft off, (unless he had good rea-
sons for doing otherwise) and so make use of whatever
knowledge that was available.

Bearing in mind what has been achieved in many
parts of the world with destructors, it would seem inad-
visable to erect incinerators.

The more municipal engineers investigate this im-
portant problem, the more readily they will appreciate
the necessity for the fullest consideration of the capabili-
ties of various types of furnaces which it is contemplated
to install.

There are several makers of destructors and incin-
erators on the market, and the writer does not propose
to exploit any particular one. Each maker claims to have
some features of superiority over others and doubtless
some do possess certain advantageous qualities.

The original furnaces were top-fed and some are now
being built on this plan, but in course of the last ten
years or so back feed and front feed arrangements are
found to answer rather better. Top feeding allows of me-
chanical labor-saving devices being used, but even then
it entails more arduous labor to the men below in raking
in the material by long rakes over the fires. Back feed-
ing was introduced in 1891 and is claimed to be under
better control, whilst front feeding means a better con-
centration of labor. Conditions will vary in different
places and these must be taken into account when de-
ciding the method of feeding.

Destructor furnaces require a strong draft in addi-
tion to the normal pull of the chimney, although, as one
writer stated, since it has been demonstrated that
incandescence can be maintained apart from the use of
fans and regenerators, the question to be considered is
whether it is good practice to run machines which absorb
up to 15 per cent. of the total steam produced.® The
steam jet is a simple, effective and economical blower,
and the fan, being entirely mechanical, is more subject to

¢ Surveyor, January 3rst, 1913.
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wear and tear and liable to breakdowns and therefore
should be in duplicate. The furnace pressure should be
in balance, that is, the force of the blast under the furnace
should be slightly in excess of the draw of the chimney,
SO0 as to render the intake of air at the doors during the
time charging or clinkering takes place, as nearly nil as
possible. The aim, nevertheless, of the furnacemen is to
have these doors opened as few times as possible.

The advantage of either forms of blast does not ap-
pear to be very pronounced and to provide for all con-
tingencies, the makers now usually include both in recent
installations.

Pre-heating of the primary air is claimed to be of con-
siderable value. The air, after being pre-heated, absorbs
the moisture in the refuse most readily, and this is found
to be done sufficiently quickly that refuse can be cremated
without the intervention of a drying hearth. In ordinary
steam boiler practice, pre-heated air is found to be of
much value, for it increases the amount of water
evaporated per hour. Brislee’ gives an example of the
advantage of pre-heated air. Two boilers were tested
with the following results :

Number one boiler.

Cold air. Hot air.

Weight of water evaporated, in
pounds of water per hour ..... 22,910 40,960
Number two boiler-
Cold air. Hot air-

Weight of water evaporated, in
pounds of water per hour ..... 15,800 24,600

The increased evaporation was due to the extra heat
brought into the furnace and the increased rate of com-
bustion of fuel due to it.

In the case of the boiler No. 1 the evaporation was

increased 79 per cent. and the No. 2_55.4 per cent.

Brislee points out that if air is heated before com-
bustion is allowed to take place, then the heat in the aif
is added to the heat of combustion, and the quantity of
heat available for raising the temperature of the products
is therefore greater. In other words, conditions being
equal in other respects, the pre-heating of air means
economy of coal and the increased output of the boiler-

In destructors, however, regenerators do not con-
stitute the only method of pre-heating of air. Regenera:
tors consist of stacks of pipes, through which .the hot
gases pass out on their way to the chimney and aroun
which the cold air passes into the furnaces. The senSlbl_"‘:
heat of the hot gases is partially imparted to the cold aif
and in this way the temperature of the air is increase
from 200 to 300 degrees, or often more. This, of coursé
means the conservation of heat which would otherwise b€
lost in the chimney. Such regenerators offer some 0}"
struction to the outgoing gases and to the incoming alb
and to overcome this it is necessary to absorb some energy
in driving fans. About 5 to 10 per cent. of the total steam
produced from the refuse is thus utilized. Regenerators
have in some instances been taken out for different rea:
sons. It is easy to arrange for the primary air to
heated by passing it through flues built in the walls O
the furnaces. This is being done in gasworks practic®
and has been found to be very effective. Indeed, Suc,q
method of pre-heating air or an adaptation of the i<‘:‘€a k
provided in some destructors. Incidentally, the air ré;
quired for the furnaces is taken from the vicinity of the
refuse and by this means the building is ventilated.

® Brislee. Introduction to Study of Fuel, 1912.




