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A TOKEN 0F APPRECIATION.

TlORONTO, JEan. lotis, tS9I.
EdItUf ELiCIMiLAL NXsAS.

l)Î*Aa ilk,-l havc pleabure in ;.uliiîg you that ai the last
rexular niecting of Toronto llranch No. i of the Canadian
Association of Station'ary Engîncers, thc following resolution was
unaninîously adopted

" Thut the incmbcrb of this Association do liereby tender you
a hcarty vole of îlîanks for your kind liberality in advestising our
Association in the late ELl»kn. at MjuAu Ai.Abm :
INs.. N.ws and also in the E:.uTn . ws- AN!> STLAM

ENIINE.RII..JoukNAl.. The Association recommcninds the
journal to aIl engincers and mcchaffcs, belicving it to bea gond
meitdîumi through which to obtain infonnation.

Wishing you every succcss, 1 1111, dcar sir,
Vours truly,

W.ý G. B31ACKGROVE,

Sccrctary.

STEAU DOILER TESTS AS A MEANS OF DETERNININO
TH1E CALORIFIC VALUE 0F FUELS.*

lir D. W. Roit. AmîwxtF.-. N. S.
IT mwill be recognized by those who use large quantities of fuel,

cspecially of bitumninous coals, that they differ very grcatly in
value, even coals which arc taken froni adjoiniig areas give vcry
different a esults, so that it is sonictimes vMr puuling to the con-
suiner and difficul, to decide upon thc merits anci proportionate
values of the fuel within bis rcacb. It is likcwisc difficult t0
determine when tht grenter prachicable aniaunti of work is being
obtaincd fram the fuel, and cansumiers arc frcquently subjectel
to great loss froro the want of this knowled>c. Therc are three
i ecognired înethods of deternining the caloriic value of fuels,
viz.: by chemîrcal analy sis, by the use af calorimeter, and by actual
trieasutement of the water evaisoraed by a definite amount of
fuel in a steam generator. Bly the flrst method, it is possible in
ascertain the constituents of the fuel in their varions proportions,
and to determiine the theroctical heat value whcn coînbined with
a definite proportion of pure oxygen, and approximaiely to com-
pute the amounit of heat which would bc convcried inte work
%lien conibined with ordinary air, and consursied under usual
conditions. Ilut this becomes a complicated problini,as will be
sten whcs il is considcred that the hecat absorbed and wasted in
hecaîing tht noni-combtustible constituents of both the air and the
fuel must bc taken int account, and that these wastes vary with
the amnunt of superfluous air adimitted throtugh the gr.ie, and
with tht proportion of non-corsbustible matter in tht fuecl; there-
fore, any cstimate cf tht practical value of a fuel deduced from
chemîical analySîs can only bc approximate. In testing fuels by
a calai simeter, a sampît of the fuel rnixed with chlorate of potas-
siunm is placed in tan open mouthed copper vessel, wlîich is sub-
rnergeri open inouth downward, likec a diving bell, in a vesse]
containing a îneasured aluantity of w-atr. Combustion of the fuel
takes place and the hecat producedl is absorbed by tht water. the
the total quantîty of heat being dctermined by tht risc in tlem.
peraturt of the w-atcr. This niethod has sorte advarîagcs over
anr anal)ysis and, if care is exercised in tht sclection of saniles
in be îestcd-or a large nýiiiber of samples tested-is perhaps
tht best mecans of c-sta-bhshinz a thecoretical standard calonfic
value of a fuel, but the quantîty ttsted is nec-ss;anly sînaîl and
niay not fairly tcpresent ihe fuel ; it also leaves out tht hea' ab-
sorbsed by tht non-combustible portions of the air and fuel, whnch
is antr important factor in the combustion of fuel, under ordinary
conditions. Tht mtthod by which tht fuel iS consumred under
atctual conditions and in large quantities, in cvaporating watcr in
a steai boElIcr, is gcnerally rega:rderd as a test of tht efficîcncv of
tht generator, rnihîci- than as a test of the value cf tht fuel, but
soinetiît exter.dcd observation of tht performance of vanous
bîeam xcner.îtors using ssiinîlar grades of coal has convinced the
wrînicir that tht steani boilcr test, whcn proptrly conducted, is
<ljuste as vahuable as a incans cf deccrmining tht caloritkc value
of fuel, and ofi.omnil.ng varlous fuels as fùY"6nding tht cffilciency,
of tht generatoir; in fict, tht ]lter is tht more %incertain of the
two, because, unless a boiler is iested with a fuel cfa know-n cal-
enfic value, it is impossible to arrive at1 its actual tfflciency or ta
compare il fairly litli any other foris cf gcneratar. In testing
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the heat value of fuel in an ordinary steaii boiter two elements
of uncertainty are introduccd, viL., loss îlîrouglî imperfct Coin-
buistion of the fuel, and the escape of gases at a higher tempera-
turc than the atnmosphere, but as these losses, as well as the lîeat
abborbc.1 by the non-comibustible portions, the air andl fuel, are
unavoidable in the present state of science, tlîcy should be taken
into account in making a practical test af fuel, and strict accuracy
only requires that the loss be uniform and minimum in result.
l>ractical experience teiches that almost perfect combustion may
be attaîned in any of the comnion forms ef steam generator by
careful andl regular stokîng with a proper air supply ; and, that
the skîill necessary te produce this result is possessed by many
ordinary stokers, who have no knowledge of the laws which gos'.
cmn tht combustion of fuels, wîili doubtless be admitted by iîany
persons who have observed locomotive firemen or others,,who
are conmpelled to gel a high rate of sttam production. Ih is of
course impossible te transfer ail the heat produced in combustion
te tht water in a generator, because the gases cannoe be reduced
below tht temperature of the waîer or steams within the genera-
tor, and a certain temperature above the atmosphere is neces.-ary
ta produce draught in tht chimney, but il is quije possible to so
proportion the grate surface ta the hea:ing surface cf the boiter
that the gases will be reduceil ta a certain minimum temperature,
andl maintainedl at that temperature during a test. The temper-
aImte miay be indicated by a pyrometer or high registerîng ther-
mometer ait tht base of tht chimney, and the rite ai flow oi the
gases miay be ascertained by the use ai a draught gauge.

Frequently an attempt is made ta analyse waste gases, this gives
an uncertain result on accotint of tht difficulty cf getting reprF.
sentative samples of tht gases, but f rom observation and exain-
ination of nîany tests the writer believes il unimportant, if tht
stoking and air regulation receive proper attention. Tht surface
cf the grate should be: se preportioned to the heating, or heat
absorbing surface of the generator that the gases will, when they
reach the uptake, be reduced ta say 40<? Fahur.; tht skiilful iing
and air regulation will produce practically perfect combustion
and uniformn temperature It is flot cf so much censequence
cither, as sorte people imagine, what kind of gencrator is used.
Tht brick furnace is supposed ta possess an advantage in main-
taining tht temperature necessary te perfect cembustion, while
contact with tht cooter surface cfa water lined furnace is supposed
ta prevent ignition cf tht volatile hydra-carbons cenîing from
sorte fuels, preducing carbonic oxide; but tht writer is convinccd
that, by a proper regulatien oi tht tire, se that tht ait will pass
through and tht gases will pass over a bcd ai hot ceai;, or in-
candescent carbon, with frequent and even distribution ai tht
fuel, as perfect combustion nîay bc, and is obtained in a wvatcr
lincd furnace as in abrick ont. Tlhtwaîcr lined furnatce avoids
the radiation ai heat and admission ai air, bath of wvhich arc an
unc-,rnain but ccrtainly wasteful feature ai the brick furnace.

Steam boiler tests, althaugh aticndcd With seme difficulty, are
quite within tht reacb cf ordinary consumers, and deserve ta bu
butter undcrstood and used more than they are. In addition te
thcir value as a method cf determining tht hecating properties of
fuel thcy furnish tht best possible means ai asccrtaining the
condition and efficiency of the generatar, and of checking, and
if neccssary correcting waste on tht part of the stokcer. It is
desirable that such tests should bc made fiequcntly, .because
steam bofliers are very hiable ta deteriotate and beconie wastc-
fui, especially when set in brick, through tht cracking of tht
brick wvalis, as well as by tht coating of hecating surface xwîth
scale or ather deposits on the inner, and sont or ashes on the
outer surfacms It i.- quite practicable for steam users ta have
tests muade hy their engineers and ordinary assistants, but il is
preferable ta have an occasional test muade by a professional,
engineer who has had experience iu making such test;, as he %ill
have gained special knowhedge which wiil enable bim tn detect
and locate imperfections in the gencrator more readily titan
those unaccustonaed ta such work. Tht writer iauld suggest
ta sîeamn user.- tht follovking practicet: That ont or more tests
bu muade by an expert te determine tht cfficiency cf the gener-
atar, and that bc may direct any nectssary repairs or corrections
in the generator. Alter ibhs bas been dont, and a standard of
efficiency establisbed, a gond watcr meter should bu insertedl in
tht water supply pipe, se that a record of the water used may bu
continuously kept, and the stoker or engineer shoaild keep à 4e
and make daily reports of the coal consîîmed and tbt water
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