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A TOKEN OF APPRECIATION.
‘TORONTO, Jun. 19th, 1891,
Editor Etrvikicat. Naus,

DEAR S1R,~1 have -pleasure in advising you that at the last
regular mecting of Toronto Branch No. 1 of the Canadian
Association of Stationary Engineers, the following resolution was
unanimously adopted :

“That the members of this Association do hereby tender you
a hearty vote of thanks for your kind liberality in advertising our
Association m the late ELECIRILAL, MECHANICAL AND MILL-
ING NEWS and also in the ELECTRICAL NEWs AND STEAM
ENGINERRING JOURNAL. The Association rccommends the
Journal to all engineers and mechanics, believing it to bea good
medium through which to obtain inforination.”

Wishing you every success, 1 am, dear sir,

Yours truly,
W. G. BLACKGROVE,

. Secretary.
STEAM BOILER TESTS AS A MEANS OF DETERMINING
THE CALORIFIC VALUE OF FUELS.*

By D. W. Rons, AMHERST, N. S,

It will be recognized by those who use large quantities of fuel,
especially of bituminous coals, that they differ very greatly in
value, even coals which are taken from adjoining areas give very
different 1esults, so that it is sometimes very puzzling to the con-
sumer and difficult to decide upon the merits and proportionate
values of the fuel within his reach. It is likewise difficult to
determine when the greater practicable amount of work is being
obtained from the fucl, and consumers are frequently subjected
to great loss from the want of this knowledge. There are three
1ecognized mcthods of determining the calorific valucot fuels,
viz: by chemical analysts, by the use of calonmeter, and by actual
measurement of the water evaporated by a definite amount of
fuel in u steam gencrator. By the first method, it is possibie to
ascertiin the constituents of the fuel in their various proportions,
and to determine the theroctical heat value when combined with
a definite proportion of pure oxygen, and approximately to com-
pute the amount of heat which would be converted into work
when combined with ordinary air, and consumed under usual
conditions. But this becomes a complicated problem, as will be
scen when it is considered that the heat absorbed and wasted in
heating the non-combustible constituents of both the air and the
fucl must be taken into account, and that these wastes vary with
the amount of superfluous air admitted through the grate, and
with the proportion of non-combustible matter in the fucl; there-
fore, any esumate cf the practical value of a fuel deduced from
chemical analysis can only be approximate.  In testing fucls by
a caloumeter, a sample of the fuel mixed with chlorate of potas-
swum s placed i an open mouthed copper vessel, which is sub-
merged open mouth downward, like a diving bell, in a vessel
containing a incasured quantty of water. Combustion of the fuel
takes place and the heat produced 1s absorbed by the water, the
the total quanuty of heat baing determined by the rise in tem-
perature of the water.  This method has some advartages over
an analysis and, if care 1s exercised in the sclection of samples
10 be tested—or a large namber of samples tested—is perhaps
the best means of establishing a theoretical standard calonfic
value of a fucl, but the quantity tested 1s necessunly small and
may not fairly represent the fuel 5 it also leaves out the heat ab-
sorbed by the non-combustible portions of the airand fuel, which
1s an ymportant factor n the combustion of fucl, under ordinary
condittons. The method by which the fuel is consumed under
actual condiions and in large quantitics n evaporating waterin
a stcam baozler, 15 generally regarded as a test of the efficiency of
the generator, rather than as a test of the value of the fuel, but
somcwhat exterded obscrvation of the performance of vanous
steam genertors using sumlar grades of coal has convinced the
wnter that the steam boiler test, when properly conducted, 1s
quite as valuable as & means of determiming the calonific value
of fuc), and of companng vanous fucls as feofinding the efficiency
of the generator ; n fact, the latter 1s the more uncertn of the
two, because, unless a boiler is tested with a fucl of a known cal-
onfic value, 1t 1s 1npossible to amve at its actual efficency orto
compare it farly with any other form of generator.  In testing

A WTIGIE:“ Dee. Sx;.- :;90. Lefore 1he Nowa §ec-t“n-l~mﬁ:-n of Scence,
Halifax, N.S.

the heat value of fucl in an ordinary steam boiler two elements
of uncertainty are introduced, viz., loss through imperfect com-
bustion of the fuel, and the escape of gases at a higher tempera-
ture than the atmosphere, but as these losses, as wellas the heat
absorbed by the non-combustible portions, the air and fuel, are
unavoidable in the present state of science, they should be taken
into account in making a practical test of fuel, and strict accuracy
only requires that the loss be uniform and minimum in result.
Practical experience teaches that almost perfect combustion may
be attained in any of the common forms of steam generator by
carcful and regular stoking with a proper air supply ; and, that
the skill necessary to produce this result is possessed by many
ordinary stokers, who have no knowledge of the laws which gov-
ern the combustion of fuels, will doubtless be admitted by many
persons who have observed locomotive firemen or athers, who
are compelled to get a high rate of steam production, It is of
course impossible to transfer all the heat produced in combustion
to the waterin a generator, because the gases cannot be reduced
below the temperature of the water or steam within the genera-
tor, and a certain temperature above the atmosphere is neces:ary
to produce draught in the chimney, but it is quite possible to so
proportion the grate surface to the heating surface of the boiler
that the gases will be reduced to a certain minimum temperature,
and maintained at that temperature during a test.  The temper-
atute may be indicated by a pyrometer or high registening ther-
mometer at the base ot the chimney, and the rate of flow of the
gases may be ascertained by the use of a draught gauge.
Frequently an attempt is made to analyse waste gases, this gives
an uncertain result on account of the difficulty of getting repre-
sentative samples of the gzses, but from observation and exam-
ination of many tests the writer believes it unimportant, if the
stoking and air regulation receive proper attention. The surface
of the grate should be so proportioned to the heating, or heat
absorbing surface of the generator that the gases will, when they
reach the uptake, be reduced to say 400° Fahr.; the skillful fiing
and air regulation will produce practically perfect combustion
and uniform temperature. It is not of so much consequence
either, as some people imagine, what kind of generator is used.
The brick fumace is supposed to possess an advantage in main-
taining the temperature necessary to perfect combustion, while
contact with the cooler surface of 2 water lined furnace is supposed
10 prevent ignition of the volatile hydro-carbons coming from
some fuels, producing carbonic oxide; but the writer is convinced
that, by a proper regulation of the fire, so that the ait will pass
through and the gases will pass over a bed of hot coals, or in-
candescent carbon, with frequent and cven distribution of the
fuel, as perfect combustion may be, and is obtained in a water
lined furnace asin a brck one.  The water lined furnace avoids
the radiation of heat and admission of air, both of which are an
uncertain but certainly wasteful feature of the brick furnace.
Steam boiler tests, although attended with some difficulty, are
quite within the reach of ordinary consumers, and deserve to be
better understood and used more than they are. In addition to
their value as a method of determining the heating properties of
fucl, they furnish the best possible means of ascertaining the
condition and efficiency of the generator, and of checking, and
if necessary correcting waste on the part of the stoker. It is
desimble that such tests should be made fiequently, -because
steam boilers are very liable to deteriorate and become waste-
ful, especially when set in brick, through the cracking of the
brick walls, as well as by the coating of heating surface with
scale or other deposits on the inner, and soot or ashes on the
outer surfaces. It is quite practicable for steam users to have
tests made by their engincers and ordinary assistants, but it is
preferable to have an occasional test made by a professional
engincer who has had experience iu making such tests, as he will
have gained special knowledge which will enable him to detect
and locate imperfections in the generator more readily than
those unaccustomed to such work. The writer would suggest
to steam users the following practice: That onc or more tests
be made by an expert to determine the cfficiency of the gener-
ator, and that he may direct any neccssary repairs or corrections
in the generator.  After this has been done, and a standard of
efficiency established, a good water meter should be inserted in
the water supply pipe, so that a record of the water used may be
continuously kept, and the stoker or engineer should keep a log
and make daily 1cports of the coal consumed and the water



