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Full rceports of the tests have been preparcd; thesc are very
comprehensive,, consisting of 84 it‘cms of 'information regarding cach test of
cach coal, as wecll as numerous notes and comments. These reports have been sent
to the coal operators who suﬁplied the coal samples. They are of a highly tech-
rnical‘ naturc and arc intended primfily for the ﬁse of combustioﬁ engincers -
interested in the seleetion of a propcr coal for their >parti'cular needs. The
reports are perfectly int'ell»igible to fucl ecnginecrs but it is rcalized that
they may not be quite so intelligiblc to the layman or to the non-technical
man interestcd in coal marketing only.

Table 1, which folldWs, shovs the morc salient results of the tests-
on' cach fuel at the high ratc of coai‘fecd. '

The first four.itcms of the table rcfer to the fuel as it 1s

- _clelivered to the pulverizer —:ind give an indication of jts inhcrent qualities.
The next twdi&ms show: first, the fincness to which the coal was ground in
the pulverizer, and secondly, thc power réquirezd ‘to attain that degrec of fine-
ness; these two itcrﬁs-togethcr nay be taken as & measure of the so_—cnllcd grind-
ability'°of the fucl. The next two itoms fdlloﬁing sct forth the cconomic possi-
bilities of thé; fuel Whén burncd in this manncer: the first of the tﬁo, viz.

. water eﬁapqmted pe,f ib.iof fuel fired, is, perhaps, of more intercst to the
-operating engineors, and the second,.viz..fuel fired por 1000 1b. of stecam

| . generafed, to the power plant owner. The last two items in the table deal solely

with .the parformance of the boiler and the rated boiler capacity developed,

" The following is a bricf resumc of rcsults of the tosts for cach

coal. . n
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5-29 Pleasant Valley 22.9 13.3 8,110 2093 41 .9 32,7 5.34 187.3 137 63.9 '
4-29 Tulameen 19.7 9.5 9,360 2118 40.4 3344 6.29 159.0 160 65.2
]
0 8-=30 Coalmont 7.9 10.3
)
629 Middlesboro 93 11.3
10-30 Wellington 563 17.2
9-30 Reserve 3.9 13.5
19-30 Comox 3.9 14.6
17-30 Cassidy 3.0 11l.6
20-30 Michel 1.7 7.7
3~-31 Corbin Birdseye 4.9 16.9
2-31 Corbin Washed Steam 3.9 12,7




Michel Coal: '

This coal W8 tho best coal tested in tho series. It had the.;oﬁsst
noisture content, the lowest ash content, and the highost calori.‘(l'i»g,.value - (sce
itens 7a, 7b, and 9a). Bosides these rerits it was the most cconomical fuel
vhen burncd under the B. & W. boilcr at the Fuel Research ILabaratories, Ottla;v:aA,
for the high 1ato of coal food. This is shown by itons 54d, 18d, ond 82.
Althbﬁgﬁ the percentage of ‘f'ines passing .through a 200 mosh siove, after
"pulverizino, was greater for Michel coal than for any of the other fuels tested
Wlt‘1 the exception of the Corbin coals, sliﬁ‘rbly riore power was rcqu:.red and
no diffioulty was oxperlcnced in mlntalmnb a2 high rated load on the b01ler. 'I
Iton '7:5 shows that the average 1oadJcarrled was 222%. of its rated capaclty. ~
'I‘he one douerit of Michel coal as tested in this series was. the. 10*;: tenpoerature
'at “hich ‘the ash fused (seo 1tm 13b). This foult is offset, partially or wholly,
by tbe 10'7 ash contcnt of the conl, as is shown by the fact that no, trouble was

experienced fron this characteristic during the tests,

Opercting Coal:

e Thls coal was entlrcly satisfactory and might be listed in thls
series sccond to Mlchel. It has low moisturc ond ash contents, a high ealorifiec
valus, and a vcry h;gh! ash fusmn torparature. The grindability of this fuel
was vcry t,ood a i‘arrly large quantity. passod through a ZOO—nesh smve, and tho
' psvmr rcqulrod wes low. Tho evaporation per pound of coal was high, and the-
avsi'agé 1oad l(ilo;cl;oéio.d durlng the test was 223% of the rated capacity of thé
boiler.

Cassidy Coal:

Cassidy coal was distinctly of lower class than either of the
two coals deoscribed above. It contained, as fired, nearly twice as mich nois-

ture, oonsiderably riore ash, and the calorific waluc s about 9 1/2% lower
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than that for Michel coal. Also, the ash fusion temperaturc was slightly lower
than the average for the fucls tested in this series. The fincncsé.of this

conl aftor pulvcrizatién was very satisfactory, and the power required to pul-

vorize it was lower than the average for thesc fuels. From on cconomic view-

pdint, Caééidy was on oxcellont coal, and- this is showmn by items 54d and l&d,

‘both of ‘'which arc better than the average. A ‘load of 209% of the rated capacity

of the boiler was carried without difficulty and it my bo stated that the
Cassid& ébal; as'tcsted,'is a very satisfactory fuel Yo burn in the pulverized
stato for stodm raising.

Telkwa Coal: | a ,

This coal ws very similor to Cassidy coal. It was.a little
higher in both moisture and ash, amd on the othar hand, its calorific value was
slighfly‘higﬁer,ﬁbut”thc ash fusion temperature was lower by 130°F. The grind-
obility was rather poor in comparison with Cassidy coal - one per cent less
passcd through a 200-mesh sieve, after pulverization, and the power required
was higher. Itoms 54d @and 18d in the table show the cconomic value of this
fuel to be above the average for the scrids. No difficulty ws cxpericnccd in
corrying a load of 216% of the rated boiler capacity. From the abovo it may>bo
noted that this coal is an excellent fucl whon prepared and burned in this
MANNeT.

Comox Coal:

Comox coal, although low in moisture, was high in ash. However,
this was offsct by the high ash fusion temperature, and in consecquence, the ash
did not slag on tho walls and bottom of the furnace. The calorific volue ws
well above the average for the thirtcen coals tested. This coal was easily
ground, the power requirements vwerec-the lowest for the series, and thc’pcrcent-
age passing through a 200-mesh sieve was just a little above the average. Its
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so-called economic valuc was very good in comparison With the othar fucls ({sce ”
items 54d and 18d). Tho average load carriod by the boilor for this testiwas i
206% of its rated capacity and wﬁs easii§ min{;aincd. Comox ieoal proved. 'its'rclf-’.‘
to be a good fucl for this method of stemn raising, and vas particularly ‘sconomi-~
cal as regards the pover roquired for pulvcrization. ‘ ' R R S

Middlesboro Coal:

This coal was high in moisture; the ash content ws moderate,
:t:di;ng a little lover than the avcragev for all the coals in this serics of tosts;
;lnd‘ thé'm;lorifié value ms a little lower than the average. When burnlng this
coal in the pulverized state no troublcs should arise due to the ash :msing, o
as the ash fusion tcmpcraturc was high highcr than for g.ny of the oﬁler fuols,
mth the excoption of the "operﬂting coal" and Corbin Blrdscyo. Itans ZOf and
| 24g show that only 54.3% of the pulvcrlzcd conl would pass through a 200-mesh
'sio'vc,' which. is bc}éw the average, while 32,3 K,W. Hours verc requiréd to pul-
'vcriéo ono ton of cgal - this flgum is a 1ittle lower than the average for the
'fuels in the.saries when tested :3.1: the high retc of coal feed. The figurc given
in tho table for pounds of steam per pound of fuel is low, while the thormal
officiency of the boilor when fired with this coal was good, being just a little
" higher than tho dyorago ab this rate of conl feod. Although this coal wms. of a
iiistinctiy rlowcr\gmde than thc average, no difficulty was ‘encountored in
" oporating ot 191% of the rated boiler capacity.
‘Coalmont Coal: i

a ‘::“'_ f Coalmont cml had a sl:.ghtly higher moisture content than'.the

avoragd.: The ash content was quito 1ov - 2% lower than the avorage - the’
calorific value was also ],ow, and the ash fusion te.mperaturo wms a little lover

than thc avercge for this sericgv_of conls. This coal did not pulverize casily:

[P
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only 55% of the coal, as Tired, passcd through a 200-mesh sicre, and the pover
required was a little lower than the average. The ecoﬁomic ﬁlucs - (items 544
and 184) - fcm Coalmont were not qultc up to the -weragc for the series at high
rate of col feed. Tho load carried on the boilor s 194% of the rated boiler
capacity. Afiter considering 211 the poin;hs noted élbc;‘:i'e, Coalmont coal ™y be

classecd as a fairly satisfactory fucl to ‘bﬁ.rn undar a steam boiler in the pulver-~

ized state.

: Reserve Coal:

, This coal was low in m01sture and hlgh in osh - 3. 8% and 13,5% re-

spectively. While thc calorli'lc value was qu:.ta high, the ash fusion temperature

..was slightly lower than the avm"xgo value i‘or thc series oi‘ tests, This latter

factor, coupled with the hlgh ash content caused a littlo trouble in the removil
of the refuse from thec bottom and mlls of the furngce. On the other hzmd, the

g;rlndabll-lty was very good and more than an average mnouﬁt"of c!oal passcd"fhrough
a zoo—mesh sieve after pulverlzation, and the power requu‘ed was low., The pounds
of steam per pound of i'uel was fairly hlgh, and the average load carricd by the

beiler was 204% of 1ts rated capacity. This coal proved itself to be an execellent
Tuel for this purpose, even when 1ts comparatlvely high ash content is considered.

Wellington -Coa.l:

_The moisturo content of this fuol was nearly 2% lower than the
- .\A‘l .
avorage for the coals in the series, but the ash content ws very high and the
calorific value, as well as tho ash fusion temporature, was lower than the average.

Aftor pulverization, 67 .9% passcd through a ZOO-nesh sicve, which is high for these

fuecls, but. the power roquired was vm'y hlgh It 544, viz: (7.51 1b, of wter

“per lb, of. mel) is a 1little bclow the averago. Although the refuse was hard to

renove -at . this ratc of coal feed, no app&ront difficulty was found in maintaining
192% of the rated capacity of the boiler.
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Tulamcon Coal:

Tularoen fucl, as supplicd foi thesc 1-:051:5,‘ was very high in -
noisture, 19.7% and low in ash, 9.5%; tho averagé vﬂues for thcse o itens were
7.0% ard 12.3% respectively. The calorific value was v‘er:,r: 10w, aswas also the
ash fusion tompcra_turc. The grindability was poor, only"40.4% rassed through a

200-ncsh sieve, after-.pulverization, and the ioowcr requiféd mé 3344 K.W.“ﬁbﬁrs

per ton. This cocl, When fired under the boiler uscd for thesec tes“ts,' oniy ‘ovap-

oratod 6.29 1lb. of wmtor per 1b, of fucl, which fisure is much lower than tho
average for the scrics. Although the officiency cf the boiler was high only

160% of the rated cpacity of the boildr was devcloped. This coal is ﬂﬁ&oﬁbtedly

- of low grade in comparison with thé other fuels in the e3ricse. Hovwevor, nc diff-

icultics werc cncountered in burning this fuel in the iusteliation vsed, and on

- one especinlly @esigned for Tulameen cozl it might rrove to 6 i admireble fuel.

Pleasant Valley Coal: a

‘This fuecl was“of a mrkedl& lower grade thon fhe Othcf"coals
tested in the sories.” The 'moistufc"céntent and the ash contént werc 22.9% aﬁd
1%.3% respectively, the 'roiméx'-"being‘excceaingly high. This lovered ’ﬂle"g:e.lor—
ific value which vas only 8,110'B.T.ﬁ. /1b., whorcas the avcrage for the scries
was 11,950 B.T.U./1b., The ash fusion terperature ws wvery low also, but fort-
unately, this characteristic caused no trouble in the furnace. The grindability
vas poor,: only 41.9% passed through a 200-mesh sieve, affer pulvcrizdtion, and

the, power required was 32,9 K.W. hours per ton of fucl ground. Fron an economic

_consideration, . disrcgarding fuel costs, Pleasant Valley coal, as tested, was of
- a very lov grade in ompdrison with tho other fuels tosted, as indicated by

. .iten 54d, which shovs that’ only 5.3 1b. of mater worc owaporated por 1b. of

fucl fired, whoreas, 9.46 1b,’ Word cvapomted per 1v, of the highest grade of
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. 1zed stato. ‘I‘hc moisture was lowcr and the ash content higher than the avercge

) 1nstallod at tho Fucl Resecarch Laboratorlcs at Ottam,

PRECLIN

Alom:r in momturo 4 2% lo"er in ash and 1ts ealorific value wvas highor.. When

coal is 1ncludcd. It had a high ash fusion tcmpcraturo, thus even with a fairly

“high ash gontcnt no trouble tas .expericnccd due to ash slagging in the furnace.

- O -

coal tested in the series. Providing Pleesant Valloy coal could be purchased at
a.low pricc it may in cortain installations prove to be an ccononic fuecl to usc.

Corbin Birdseye Coal:

Thls coal s'unplc was one of two sent by tho Corbin Collicries

Limited, and upon test proved to bc a i‘airly good fuol whon burncd in the pulver-

Tor this sories of :m_cls. Thc ash i‘usion ttmpcraturo was highar than for any
othar conl in the series and 111. conscquoncc cven with the high ash content no
slagging of tho ash was observéd in tho i‘urnacc. A ﬁiéhor degreo of pulverization
was obtained thz_m $7ith any of the othexr fuels, with the cxception of Corbin Washcd
Stcam.cpal, but at a cost of the highest powér -consunption per ton of coal pul-
verized for the series. Thé econonic fco.turés c;f this coal as shown by itcms

544 and 18d class it os being just a littlbo ‘d;o‘ovc the .average; while the:therml
c_ﬁ‘icic.ncy of the boiler vhon testing it was the highest of the. series, After
considering: qll. the itens in tile tablo, Corbin Birdscye coal my be said to be a
fairly good fﬁci .-to burn in fho pulvcrizod" sfl'f;c‘ in ahy ecquipnént sinilar to that

Corbin Washcd Stomn Coal

ThlS sanplc of coal f.'ron the Corbin Collicrics was deeidedly better

than tho other samplc shlppcd at the =ne tue, viz: Corbin Birdsoyo. It was 1%

4

co.zparcd rlth thc othcr co ls of the serics Corbin Washed Stean ranked oS being

the socond bost of thc Bl‘ltlnh Colunblu coals md third bcst vhen the operating

The highest degree of pulverization vas obtained with this coal but the power
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rcquired was vory great. Item 54@ gives tho water evaporzcted per lbe. of fuel

fired and for this fucl is 8,54 1b. o figure vhich is Wicll'abovo the average for

this scries of coazls. No trouble was cxperienced in developing 219% of the rated -
boiler capacity. The thormal efficiency of the boiler vhen burning this conl . -
sample vas 66.1%, the highest efficiency for the series of British Columbia coals
with the single exception of the other coal sample shipped from the Corbin Coll-
jeries, Ltd. From the tests made at the Fuel Research laboratories on Corbin

Washed Steam it may be said that it is a very good fuel when ﬁtilized in f.he

pulverizéd state and in such equipment as is installed in those 1aboratoriesv.
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‘Notes On

Pulverized Fucl Fired Steam Cenerators
' -Vs. Other Types. :

by-.
o B. T. Hoanel*.

~000~

The rosults obtaincd in the tests on British Ciambia Coals and
sumﬁarizéa by'M;; Malloch under the title "Sumary of Tests on British Columbia
Coais.thn Usod.as Pulverized Fucl" arc largely comparative and will enable the
stoam enginecr to cwvaluate the different coals for burning in the pulverized state
in a steam boilor. The factors determined do not afford a basis of canparison of
this method of burning ccal with other mothods. For such a cé;parison, rosults

of the burning of all the coals in a boiler or boilcfs ocquipped with mcchanical
stokers of different types would have been required.

In making such compariéggs"thc'fact\that the cost of genecrating
stecam depcnds on size of boiler plant, heat saving appliancos and other factors,
in addition to quality and cost of coal uscd, must be kept in mind, and also that
the wWltimate consideration in tho generation of stecom is the ;ost of the stcor
which is sold for industrial, power or hmting purposes - conscquently, the method
selected for burning coal; and the éoal itself, will be so chosen that tac luvost
cost of stecam will result.

The Pylverized Fueol Fired Steam Generator has made spectacular progress in tho last

decade, espocially in the ficld of very large contral station plants, and also for

% Chicf, Division of Fucls and Fuel Tosting.
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marine purposes. Tho tendency todoy, vhen clcetrical energy is génemted ina

stoan turbine clectric genorator plant, is to constrict tho stoan gonorators and
stcan turbines on an almost gigantic scdlé 1nordcr 'that. the 'fullcsf advantage »
of “the cconomies made possible thx;ough thc'lﬁos% cfficient use of thc”’ﬁxcl", Tre-
duction inm hedt losses, and reduced cost por unit c;f'power installed, mmy bo
rcalized. - L

‘A single steanm gencrator wnit supplying an 80,000 K.W. 'Stcar.rﬁli tur-
binc is'not uncormon today, and it is po"s;sibiic“to design and instdli' oven larger
units. For units of this chara.cter__'i‘;h'c pulvcrlzcdfucl fired gen‘criitbr' appéd'r‘s‘"
to posscss distinct advantages over 61§hc:r types. When high peck loads must be
provided for, a stean gencrator ﬁhich"‘wil'l"lﬁi:idly rcspc.)ndj‘ f‘o‘ incrbascd stoan
dorand and operate without difficulty bver long poriods at high Tatings, Will
naturally be given serious 'cbnsidcrdtibh-\}hén: the design ond installation of 4
stedn péwer plant 1s coﬁtériﬁlatcd; ard a boilcr installation which is capable of
burning the largest p‘o.s'é.ible oxﬁnﬁitif‘cf coal per cubic foot of combustion sﬁace,
or: .per- squarc Toot of grote arm Wlll mturully bo solcctcd on account oi‘ the
lower capital cost and smaller floor Sp_cc requlrcd for ganerator and prmenover.

The rmrked success achioved by a pulvcrfized fucl fired steam plant
in the Unitcd States in 1920, iii‘ovcd:' to 1‘:>c>~ thé Atui";ling i)oint for this type of
plant. From 1920 to 1924 "s'é:v'cr::tl 'plnnts were dcsiéncd and crection begun, and
in 1928 most of thesc now pldn{;s were placed in opcration.q But from that time
to the present new inst&llatlons ‘have fallen off, prlnclpally on account of the
markcd inprovencnts in meehenical ‘stokers by rmnufacturers of thls type of plant
who were stimulatcd to action by ﬁhc‘ success of the pulvorlzcd i‘uel. fired boiler,
which rcsulted in & deecroase in the sales of their product. As a conscquenco of
the activity displeyed by the mnufacturers of ricchanical stokers, mzlufacturers

of boiler plants are in a position to offer cither typc. Mechanieal sltokcrs
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for the effiecicnt burning Of, a’]_r_;‘ost cvery muk and gradc' of conl are now availabloe
and mony of thcr largest ccnt.r;l station power plan'ts arc cquipped with this type
of stokcr, and the officicencics obtainéd are not inferior to thosc which can be
obtained with the fomcr nicthod. It is not poss:Lble to refer to ecithar of the
two nethods for burning coal under b01lcrs as being suporior; each has its
sﬂpccial_aévantages and the choice of plant will depend on local conditions-,' class
and cost of ﬁlel available, its. suitability far the particuler purpose for which
it r;mst be used, a.nd (;haractor of load, The attendance 'rcquirod to operate
cither,of the plants is practically the sane bﬁt the cost of pulverizing plant
and the cost of operating and mint ining 1t in repair must not be disrcgarded,
since thls reprcsents oan iten of capltul cxnendlture, upkecp and cost of operation,
which 1s not present in tho mcch .nlcal stoker planmt,

Insofar as thc application of pﬁlvorizcd fuel firing to loconotive
boilers is concerncd thc progrcss nade to datc is not sufficient to warrant
speecial considemtlon. It is doubti‘ul ththcr this spocial application of -
pulverlzed fuoel firing has passcd the cacpcrimon‘bal .,ta.ge, although reports arec
issucd from tinc to tlmc in thc tcchnlcal pr‘css which would lcad one to believe
that this mthm of burning a solld fucl in a locomotive boiler has been developed
to a point cozmcnsurutc with that achleved in rarine stean plants. |
" 'I'he' 'appllcatlon of pulvcrlzod fuel firing to rarine ploants is not
in 2 similar p051tion. Ships cquipped with this type of boiler plant are rog-
.ularly mking long voy'lgcs w1thout rushnp, and it appcu.rs that the reduced fucl
costs, togethcr mth thc hlghcr spccu ado possnblc havo justificd the intro-
duction of such mstallatlons in ccrmin shlps, but neverthcless, its application

‘.

to “annc service is as yct very lim.tod.

.
{
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Size of Stean Plants:

According to opinions of prominent caibustion engincers, the
ninirmunm size pulverized boiler unit which eon be econonically and efficiently
operated is 1000 H.P., although there arc others who hold the opinion that cven
a 500 HeP. unit can be operated to adwantage. Pulverized fuel fired boiler in- ‘
stallations, however, show to the greatest adwantage when the individunl units
arc of large eapti'city ané tho stean load demmnd is several tines the norrml boiler
rating. This, of coursc, applics also to proparly designed né}chanical stoker
plants equipped with a type of stoker suited for burning the fuel it is found
nost cconontical to use, but in the casc of the mochanical stoker plant smaller
boller units can be ccononically operated than obtains in the ecase of the pulver-.
ized fuecl fired plant.

Fucls:

411 mwnks and grades of coals can be cfficiently burned in a nod-
cern pulverized fuel fired boiler plant, but the grade which can be most economi-
cally burned depends not only on the relative costs per one riillion B.T.U. of
high and low grade coals, but also on the percent of the boiler rating at vaich
the plant is to be operated and on the rank and grade of coal the plant is
designed to burn. For example, if a stecanm plant is designed to operate at
300% roting when burning a high grade coal, such o rating canmot be raintained
if the grade of coal is seriously lowcred by high ash content. In order to

produce the desired quantity of steam in this ease, certain of the dinensions of

the boiler, pulverizer, anéd coal and ash handling plant would have to be in-
creased. This also applics to a mechanical stokered plant. It is cvident,

thoreforo, that given c steor plant of a definite capacity, when opcrating at

high ratings and burning o high grade ccal, a low grade coal cannot be
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cconazically burned, cven though its cost per unit of het cnergy is considerably
less than that of the high zrade conl, sinee a@ditionnl boiler capacity would
have to be installed to :intoin the stearns load,

! Power Situntion in Canada:

Unlike Great Britain an@ Buropean Continent, Canada is endowed
with great water pover resources, locoted in industrial wnd nore thickly populated
areas, and during the past two decades rmny of these have been devcloped on an
cxtensive setle. Industrial centres are, conscquently, served with hydro-clectric
cnergy instead of stean generated clecetrieal energy, as obtains in Great Britain,
parts of Europc and to a very large extent in the United States, even though that
country is possessed of wery large water power resources. Since these hydro-
cleetric developrionts arc capable of supplying nost of the requiresents foir power,
Canacda docs not possess super-stecan cleetric central stations.‘ The largest in-
gustrial user of stecan in Canada is the pulp and paper industry, and it is in"

this ficld that the pulverized fuel fired stcanm boiler has found its widest

applicntion,

MS 56




