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PREFACE

A short time after the termination of the Great War, the introduction
into Central Canada of substitute domestic fuels of domestic and foreign
origin to replace American anthracite, on which it was believed at that
time an embargo would be placed, created the necessity for conducting
a series of burning tests in order to determine the comparative value of
{,)helse fuels with a standard fuel when burned in a domestic hot-water

oiler.

Accordingly, during the years 1923-26, one hundred and twenty-three
comparative tests were earried out—termed in this report as being the 1925
series. The behaviour of these fuels when burned in a standard domestic
type hot-water heater was compared with that of a typical sample of .
American anthracite coal, which served as the standard fuel since American
anthracite was then used almost entirely for domestic heating in the chief
fuel-consuming centre of Canada—the Provinces of Ontario and Quebee.

Since the publication of Mines Branch Report No. 705, which con-
tained the results of these tests, a considerable amount of new data has
been sceured as a result of tests and related research work which has been
carried out on many additional fuels. The present publication contains
the results which have been obtained during the course of the testing of
these fuels. This series of tests is referred to in this report as the 1935
series and were carried out at intervals over an extended period of time main-
ly for the purpose of assisting various fuel producing and consuming interests
which were able to make good use of the data developed by actual burning
tests conducted along the lines outlined in the previously mentioned report.
The results of these latter tests in the form of individual reports, each
dealing with the test of the particular fuel concerned, were distributed as
soon as completed to the parties interested. No attempt, however, was
made to combine the results as a whole in a special publication for
release to the public.

In this report a comprehensive summary of sll the burning tests made
in these laboratories on domestic coals and domestic coal substitutes is
presented. Therefore, it supersedes Report No. 705 except in so far as a
complete description of equipment, method of tests, and experimental
technique, are concerned.-

The determining factor in the selection and arrangement of the matter
to be included has been the ultimate usefulness of the data to the fuel
producer and consumer and since the original report contained lengthy
deseriptions of the equipment, methods of test, and experimental technique -
employed, reference to this has been eliminated or limited only to such
description as is necessary for an intelligent understanding of the changes
made. The major portion of the report is, therefore, devoted to tabulation
of detailed data and results with explanatory matter pertaining thereto.

The report is concluded with a summarized comparison of the economic
results obtained for both the 1925 and 1935 series of tests which, it is con-
gidered, will be of major interest to the lay reader.
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" The tests were carried out at Ottawa in the Fuel Research Laboratories
of the Division of Fuels of the Bureau of Mines, Department of Mines and
Resources, as part of the regular investigational work of that Division.
The testing of the fuels, calculation of results, and preparation of the report-
were carried out by the regular staff of the Mechanical Engineering Section
assisted by other members of the Division of Fuels. Messrs. J. R. Kirk-,
connell and H. P. Hudson acted in the capacity of observers; with W. H.
Harper, P. B. Seely, and J. W. Custeau in the capacity of senior labora-
tory assistants. ‘

Acknowledgment is due to the Solid Fuel Analysis Section for the
carrying out of the analyses of the many fuel and refuse samples collected
during the investigation.

B. F. Haaney,
Chief, Division of Fuels.

Ortawa, December 6, 1938.






Coniparafive Tests of Various Fuels When Burned in a
' Domestic Hot-water Boiler, 1935 to 1938

DESCRIPTION OF THE EXPERIMENTAL HEATING
PLANT

For the purpose of this report a lengthy description of the experi-
mental equipment employed for the new (1935) series of tests would be
out of place inasmuch as the installation was essentially the same as that
described in Bureau of Mines Report No. 705 which outlined the old
(1925) series of tests in detail. However, it is in order at this point to
briefly describe the salient features of the apparatus in order to give the
reader some idea of the layout without reference to the old report.

The heating plant employed for these tests consisted of a round hot-
water boiler; a radiation tank and cooling-water system; the usual equip-
ment of scales for weighing fuel and refuse; thermometers; pyrometers;
draught gauges; gas sampling and analysing apparatus; and water meter.

Figure 1 shows the general arrangement of the equipment, piping, etc.,
and Plate I (Frontispiece) illustrates the furnace and auxiliary test appa-
ratus located on the main floor of the laboratory. The round hot-water
boiler used was of conventional design, similar in all respects to such as
are installed in an average-size house of eight or nine rooms, having a
nominal grate diameter of 25 inches, a grate area of 3-4 square feet, and
a heating surface of 32-4 square feet. The radiation tank was an insulated
box, 61 feet by 3 feet by 23 feet, containing 81 square feet of wall type
radiation connected to the circulating water system of the furnace. The
heat was carried away from the boiler by means of the circulating water,
which in turn gave up its heat to the cooling water which flowed through
the radiation tank, and the product of the weight of the cooling water
and the increase of its temperature in passing through the radiation tank
gave the useful heat output of the boiler or furnace. The weight of the
_cooling water was measured by means of an accurately calibrated water
meter, and the increase in temperature was determined by carefully cali-
brated thermometers as well as a recording pyrograph. All fuel charged
to the furnace was weighed and, knowing its calorific value, this gave
the heat input, and with the heat output the thermal efficiency could
be calculated directly. .

The only material difference between the set-up employed for the
new tests and that used for the old tests, was the addition of a false or
secondary ash-pit to the furnace, and the use of a removable ash-pan into
which the hot residual fire remaining on the grate at the close of any test
may be dumped for dry quenching with carbon dioxide gas. This procedure
provided better control of stopping conditions and gave more consistent
results than were formerly obtained.
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METHOD OF CONDUCTING TESTS

Although the same general practice was followed in making the new
geries as in the old series, the experience previously obtained served as a
bagis for improving the operating technique as well as. the starting and
stopping method. Moreover, changes of a minor nature were necessary
for the new series of tests inasmuch as these tests were not made as a
connected whole as were the old, but at intervals over an extended period
of time as part of several investigations made for various purposes. How-
ever, such changes as were made readily. supplement the old-methods so
that a brief outline at this point is all that is necessary to elucidate the
new method to the reader. Such minor departures from the standard
methods described below as were made for certain tests on particular fuels
are almpliﬁed in the section of this report dealing with “Discussion of
Results”.

The same general method of test was used for each trial so that the
results are relatively comparable. From Tables A to D (in pocket) it will
be noted that the complete or “‘standard” trial had a duration of 120 hours.
This period was divided into two parts: the 4-day ‘‘observation’ test
(first 96 hours .of trial), and the one-day ‘“‘efficiency”’ test (last 24 hours of
trial). Xach of these periods was complete in itself and hence the
“standard” trial served the dual purpose of providing general burning
data over an extended period of observation, and precise efficiency and
combustion data over a shorter interval. Each 24 hours of the 120-hour
‘“‘gtandard” trial was considered as a complete cycle during which three
firings were made, viz. at 9 am., 6 p.m., and 11 p.m. The rate of burning
between these times was varied as follows: 9 hours at an average useful
heat release of 66,000 B.T.U. per hour; 5 hours at 99,000 B.T.U. per hour;
and 10 hours at 55,000 B.T.U. per hour; thus giving an average heat
release for each 24-hour cycle and the trial as a whole of approximately
68,000 B.T.U. per hour. This roughly corresponds to a constant com-
bustion rate of one-half boiler capacity or in other terms a consumption
of approximately 3 tons of anthracite coal in a 30-day period which is
about the maximum consumption to be expected for any house this par-
ticular furnace would heat during the coldest month of the year.

During the tests, except for taking the necessary obhservations, the
work of furnace attendance was reduced to a minimum and chiefly con-
gisted of removing clinker, firing fresh fuel, and resetting dampers at the
end of each fire period. The grates were shaken as little as possible and
only sufficiently to free the excess of accumulated ash which tended to
interfere with combustion conditions. In most respects the tests were
conducted along similar lines to those reported in Bureau of Mines Report
No. 705 previously mentioned, the only marked difference needing further
comment being in the methods employed to ignite and quench the fuel
at the start and end of the tests respectively.

A preliminary fire was built in the furnace the evening prior to the
start of the test, in order to heat up the furnace and water in the system
to ordinary operating temperatures. At the end of this period—(approxi-
mately at 8.45 a.m. the next morning)—the fire was drawn, the ash-pit
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and furnace were thoroughly cleaned and the installation in general was
made ready for the ensuing test which normally began 15 minutes later.

In starting the trials a fresh charge of the raw fuel under test was
placed directly on the bare grate and ignited by means of a gas (wheel type)
burner; 100 cubic feet of city gas having a calorific value of 500 B.T.U.
per cubic foot were burned to-ensure ignition. After ignition was secured
and the fire was burning briskly a measured fuel charge was fired and the
“ohservation” part of the test continued for 96 hours. At the conclusion
of this 4-day period the ‘“‘observation” test was quickly ended and the
“efficiency’’ part of the test was immediately started in the same manner
as outlined above and continued for the ensuing 24 hours after which the
test was ended in the manner described below.

In ending the tests, the residual fire (the whole contents of the fire-
pot) remaining at the end of both the “observation” and * ‘efficiency”’
parts of the test was quickly and completely dumped, drawn, and quenched
with dry carbon dioxide gas. The fuel value of the quenched residual fire
was then determined and subtracted from the heat value of the fuel fired
during the respective parts of each test.

In addition to noting the characteristics of the refuse, i.e. ash, clinker,
and unburned fuel, obtained from the ‘‘observation’” part of the test, a
screen examination was made of the quantities obtained during and after
this part of the test. This examination was made on three separate
fractions, the first of which consisted wholly of clinker which was removed
through the fire-door of the furnace; the second fraction consisted of ash,
small pieces of clinker, and unburned fuel which normally dropped or
were shaken through the grate during the course of test; and the third
fraction consisted of the residual fire (ash, clinker, and partly burned
fuel) which was dumped at the end of test, i.e. after the expiration of
96 hours of burning.

The refuse, in the same three fractions, obtained from the “efficiency’’
part of the test was sent to the Chemical Analysis Section of the Division
where the various fractions were carefully and representatively sampled
and analysed as was also -a representative sample taken from the raw fuel
fired during the test.

Careful note was made of the quantities of gas consumed during the
ignition period of the fuel charged during the whole test, and of the
" quantity, composition, and sensible heat residue of the residual fire dumped
at the trial end, and these factors were taken into account when reckoning
the quantity of fuel actually burned during the test.

DESCRIPTION OF FUELS TESTED

In all, forty-five different samples of fuel, ranging in rank from
high-grade anthracite to low-grade lignite and peat were tested in the
experimental heating plant. These samples, originating from various
sources in Eurasia, the United States of America, and Eastern, Central, and
Western Canada, were either secured by purchase from retail coal dealers
in Ottawa, or from co-operating agencies who furnished samples gratis
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so that they might have a report on the relative merit of the samples
so provided for domestic heating purposes. In arranging for the samples
special effort was made to ensure that they would be representative of
the fuel to be tested and the samples so secured were what the general
public might expect to receive from the various producing sources.

Table I lists and classifies the fuels that were tested and also states
where and from whom they were obtained, the trade size under which they
were sold, the quantity received, the date the fuels were received in storage,
and finally the number of tests made on each shipment.

Immediately on receipt the samples were unloaded into individual
bins in a covered storage shed. Either at this time or sometime later, as
time permitted, but before any test was made, a representative (bulk)
sample was taken from the total quantity received into storage from which
the physical and chemical properties of the fuel were determined. The
method of handling the “bulk” samples is illustrated in Figure 2. Table II
lists the fuels in the same order as in Table I and gives the proximate and
ultimate analyses and other relative information regarding the respective
fuels as they were received in Ottawa.

Two to three days preceding test of any fuel, the fuel was withdrawn
from storage and if not already done was sampled in accordance with the
procedure illustrated in Figure 2, after which a sufficient quantity of the
fuel was placed in a conical pile in a sheltered position on the laboratory
floor, adjacent to the furnace. The raw fuel for test was drawn from this
pile as needed. TFuel was charged to the fire in specified amounts at regular
times, usually three times in 24 hours. Each time fuel was fired a small
sample, 3 to 5 pounds, was taken from the charge and placed in a covered
container. Immediately after the test was concluded the contents of this
container were sent to the chemical laboratory for analysis, calorific value
determination, ash fusion temperatures, etc. The method of handling the
“test” samples is illustrated in Iigure 3, and the proximate and ultimate
analyses and other relative information regarding the respective fuels as
fired during test are given in Tables A to D, in pocket at end of this report.









TABLE 1

List of Fuels Tested!

Shipment A.8.T.M3 :
p de Classification by rank i Quantity Date Number
e Kind of Fuel (of coals) Origin Obtained from Tradesize | receiv: f of tests
Sample tons received minde
No.» Clasa | Group
3-34 |Anthracite Anthracitic Anthracite U.8.A.—Penna. Ottawa fuel dealer Stove 6 13/ 8/34 |Thirteen
24-36 |Anthracite Anthracitic Semi-anthracite U.K.—Wales Ottawan fuel dealer Cobbles 2 31/10/36 |Three
2-37 |Anthracite Anthracitic Anthracite French Indo-China {C.N.R.5~Fuel Dept. |Stove 1 21/ 6/37 {One
17-36 |[Coke SBy-pmduct coke) Western Ontario C.N.R.—Fuel Dept. Range 1 23/ 9/36 |One
16-36 [Coke By-product coke) Western Ontario C.N.R.—Fuel Dept. Nut 1 / 9/36 |One
1-35 |Coke y-product coke) Quebec Ottawa fuel dealer Stove 1 27/ 2/35 |One
11-35 |Coke By product coke) Eastern Ontario Ottawa fuel dealer Stove 1 10/.0/35 |One
12-35 |Coke (By-product coke) Eastern Ontario Ottawa fuel dealer Nut 1 10/10/35 |One
27-31 |Coke (Petroleum coke) Ontario Onterio Oil Refinery Lump 13 20/10/31 |Two
9-35 |[Coke Slow-temperature coke) Nova Scotia F.R.L.&—Experiment |Washed lump 1} 16/11/29 |Two
10-35 |Coke Low-temperature coke) Nova Scotia F.R.L.—Experiment Unwashed lump 3 16/11/29 |One
4-35 [Semi’-bituminous Bituminous Low-volatile U.S.A.—Penna C.N.R.—Fuel Dept. Lump 1 24/ 4/35 |One
15-36 |Semi-bituminous Bituminous Low-volatile U.8.A.—W. Va. C.N.R.—Fuel Dept. Egg 2 23/ 9/36 {One
17-34 |Bituminous Bituminous High-volatile A U.S.A.—Penna C.N.R.—Fuel Dept. Egg 1 1/12/34 {One
16-34 |[Bituminous Bituminous High-volatile A U.S.A.—Ohio C.N.R.—Fuel Dept. Lump 1 3/12/34 {One
7-35 |Bituminous Bituminous High-volatile A Nova Scotia C.N.R.—Fuel Dept. Lump 1 5/35 |One
6-34 |[Bituminous Bituminous High-volatile A Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |Two
12-34 |Bituminous Bituminous High-volatile B Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
834 [Bituminous Bituminous High-volatile B Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
10-34 |Bituminous Bituminous Medium-volatile Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
9-34 |Bituminous Bituminous High-volatile A Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
7-34 |Bituminous Bituminous High-volatile B Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
11-34 |[Bituminous Bituminous High-volatile B Nova Scotia C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
2-38 |Bituminous Bituminous High-volatile B Nova Scotia F.R.L.—Survey sample |Screened lump 1 26/ 8/37 |One
6-35 [Bituminous Bituminous High-volatile C Nova Scotia C.N.R.—Fuel Dept. Lump 1 7/ 5/35 |One
3-38 |Bituminous Bituminous High-volatile C Nova Scotia F.R.L.—Survey sample |[Lump 1 26/ 8/37 |One
13-34 |Bituminous Bituminous High-volatile A New Brunswick C.N.R.—Fuel Dept. Lump 1 23/10/34 |One
14-34 |Bituminous Bituminous High-volatile A British Columbia |C.N.R.—Fuel Dept. Lump 1 17/12/34 [One
15-34 |Bituminous Bituminous High-volatile A British Columbia [C.N.R.—Fuel Dept. Lump 1 17/12/34 (One
1A-37 [Bituminous Bituminous Medivm-volatile Alberta C.N.R.—Fuel Dept. Lump 1 10/ 5/37 |One
22-36 |Bituminous Bituminous Medium-volatile Alberta C.N.R.—Fuel Dept. Lump 2 9/10/36 |One
13-35 |Bituminous Bituminous High-volatile C Alberta Ottawa fuel dealer Lump 1 30/10/35 |One
23-36 |Bituminous Bituminous High-volatile B Alberta C.N.R.—Fuel Dept. Mine-run 2 9/10/36 |One
21-36 |Bituminous Bituminous High-volatile C Alberta C.N.R.—Fuel Dept. Lump 2 9/10/36 |One
18-36 |Bituminous Bituminous ngh—volzmle (o] Alberta C.N.R.—Fuel Dept. Lump 2 9/10/38 10ne
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RESULTS OF TESTS

In all, one hundred and thirteen tests were made during the period
under review, but only sixty-four of these are reported because some of
the tests were made for specialized purposes having no direct connection
with the work of the general investigation. The determining factor in
selection of the tests included was the ultimate usefulness of the data to
the general reader. :

The detailed data and results of the sixty-four tests reported on are
given in Tables A to D (in pocket at end of this report) which form the
real basis of this report. These tables alone. when considered with their
respective headings and footnotes probably contain sufficient information
for the use of the technical reader; but inasmuch as this report has been
prepared for general distribution & summary and simplication of results
as well as descriptive matter related thereto has been included for the
lay reader.

It should be particularly noted that the arrangement of Tables A to D
is in accordance with a definite plan of fuel grouping: '

Table A. Presents the results of the preliminary “standardizing’ tests

with stove-size American anthracite coal.

Table B. Presents the results obtained for anthracite coals and cokes

of various sorts. _

Table C. Presents the results obtained for American and Eastern

Canada semi-bituminous and bituminous coals.

Table D. Presents the results obtained for Western Canada bitumi-
nous and sub-bituminous coals, lignite, and briquetted fuels.

This grouping not only gives a logical arrangement for the discussion to
follow but also permits orderly review of the results as a whole. Each
table contains fifty-six main items of results for each test. Moreover, the
items in each table are further arranged in three sections, the first of which
(Section “A”, items 1 to 20 inclusive) gives the general data regarding the
tests as well as the physical and chemical characteristics of the fuels used;
the second section (Section “B”, items 21 to 35 (c) inclusive) gives the
detailed results of the “observation’ part of the tests; whereas the third
and final section (Section “C”, items 36 to 56 (&) inclusive) gives the
detailed results of the “efficiency” part of the tests. Further, and in so far
as possible, the fuels themselves, exclusive of the “‘standard” American
anthracite, within the various groupings are arranged roughly in the order
of decreasing calorific value. Those particularly interested in a detailed
analysis of the results for the various tests will find that a careful study
of the tabulated information given in these tables will bring out the many
points of interest much better than any written description can.

Table III gives summarized results for all tests; eighteen of the most
salient items being selected from Tables A to D for this summary. It will
be noted that this table is divided into four parts, viz. A, B, C, and D,
each corresponding to the similarly lettered Tables A to D previously
mentioned. Likewise the item numbers in Table III are the same as the
it%m numbers in the same main tables so that they may be readily refer-
red to.

78673—24
























Part C.—Tests on American and Eastern Canada Coals, for complete data see Table C (in pocket).

DS-78 | 4-35 |American—semi-
bituminous. . 52 0-7 9-2 14,190 | 2870 12:12 1-06 | 168-7 ] 68,381 | 8,251 360 10-1 56 0-019 58-1
I]))HS:%%Z };—gg P . ! 8 57 0:3 9-4 14,060 | 2280 13:70 1-19 | 27-1{ 70,369 | 7,300 373 | 10-6 86 0-018 51.9
- erican
bituminous. . 51 1.6 8-2 13,900 | 2700 13-47 1-17 | 16-0{ 69,500 | 7,423 457 | 11-0 51 0-019 53-4
DS-75 | 16-34 € £ 52 24 8-0 13,280 | 2045 14.36 1.261 12-91 69,019 | 6,963 484 | 12-7 30 0-008 52-4
DS-80 [ 7-36 |N.S. bituminous.... 52 2-3 4.8 14,100 | 2016 14-18 1-23 | 15-0{ 70,084 { 7,050 460 | 12-3 32 0-012 50-0
6-34| « 4 — 47 1.3 11-0 13,540 | 2025 15-41 1.34 | 27-4] 89,549 | 6,400 431 | 10-4 [] 0-019 47-9
EDS-77| 6-34( “ - 52 1.2 114 13.250 1 2020 15-42 1.34 | 27-0 68,733 ,484 402 | 10-7 53 0-018 48-9
DS-71 | 12-34 | “ o 53 1.6 9-7 13,440 | 2170 13-78 1.20 | 14-5] 68,601 [ 7,259 426 | 11-0 51 0-019 54-0
DS-67| 8-34| « “ 51 3-9| 11-4 12,530 | 2086 15:13 1.32 | 18-1] 68,568 | 6,600 4071 11-9 47 0:008 52-7
DS-69 | 10-34 | “ % 53 1-5( 17-5 12,370 | 2440 13-93 1-21| 22.7] 70,436 | 7,181 412 11-6 47 0:007 58-1
DS-68| 9-34| « o 52 1.4 17-9 12,320 | 2520 13-65 1-18) 21-6 | 68,876 | 7,327 462 | 10.9 66 0-009 596
7-34 | “« 52 33| 139 12,080 | 2000 15-43 i-34| 211171, 6,480 441 12-8 32 0-008 53.6
DS-70 | 11-34 | “« “« 54 2-4| 15-1 11,880 | 2025 15-18 1-32 | 19-7| 70,472 | 6,586 449 | 11.3 44 0-010 55-4
DH-200] 2-38| “ 4 52 3-5| 118 12,200 | 2580 14-43 1-25| 17-8| 69.953 | 6,929 4521 11.5 48 0-020 66-8
DS-79 | 6-36) ¢ i 53 5-8( 11-4 11,300 | 2080 16-73 1-45| 21-5| 68, 5,877 452 | 11.9 34 0-009 52-9
DH-201{ 3-38| « o g5 8 56 45| 14-6 11,000 [ 1970 16-78 1-46 | 22-2| 70,5683 | 6,961 413 9-8 62 0-017 53-8
D8-72 | 13-34 [N.B. bituminous.... 52 1.0} 21-5 11,690 [ 2040 14.82 1-29 | 23-1| 72,630 | 6,748 454 9:2 74 0-028 58-2
Part D.—Tests on Western Canada Coals, Lignite, and Briquetted Fuels, for complete data see Table D (in pocket)
DS-73 | 14-34 |B.C. bituminous.... 51 2-31 11.8 12,800 | 2380 14-11 1.22 | 20-6] 69.380 | 7,088 313 | 127 31 0-0! 55-4
DS-74 | 15-34 | o . 52 2:81 11-8 12,500 | 2170 1425 1-24 | 16:6] 68,703 | 7,017 476 | 13-4 26 0-005 56-1
DH-143| 1A-37 |Alberta bituminous 54 06| 11.8 13,230 | 2300 13-53 1-17 | 24-11 68,851 | 7,393 382 | 10-5 68 0-024 559
DH-133] 22-38 o« AF i 57 0-81 13-2 12,970 | 2350 13-55 1-18 | 18-7 { 68,571 | 7,3 464 8-8 04 0-035 56-9
DS-97 | 13-38 2 £ 54 8-0 8-3 11,340 | 2240 18.22 1-41 | 19-9 | 68,534 | 6,185 384 | 11-3 56 0-022 54-4
DH-134| 23-36 " “ 49 55| 14-8 11,315 | 2320 18-90 1-64 | 34-6 | 69,234 | 5,200 464 | 10-1 72 0-0 468-8
DH-135! 21-36 “ o 60 80| 14:8 10,100 | 2200 17.84 1-55 | 23-6 > 5,605 3781 10-2 69 0-035 55-0
DH-136| 18-36 & - 52 70| 184 ,730 | 2180 18-52 1-61 | 27-4] 67,677 5,400 304 8:0 93 0-050 65-5
DH-138| 28-36 “  gub-bit..... 56 | 15-3 6:9 10,150 | 2040 16-83 1-46 | 10-8 | 69,022 | 5,942 383 | 121 47 0-014 68-5
DH-137| 20-36 M e 60| 16-4 8:7 10,130 | 2000 17-27 1.50 8-6 | 68, 5,792 367 | 11-6 51 0:023 57-2
DH-139| 19-36 Sask. lignite........ 491 2717 8-3 ,870 | 2200 25:84 2-24 9-5| 66,375 | 3,870 389 6.3 161 0-034 48-8
DH-202| 10-31 |Ontario lignits...... 53| 19-2 6-5 8,350 | 2376 21-88 1.88 7:5 5 4,612 383 | 114 63 0:011 552
DR-84 [ 5-34 |Alberta briquettes.. 55 0-6 9-8 14,050 | 2750 1231 1-07 | 20-8] 70,345 8,125 200 | 14-0 20 0-009 57-8
DS 38 | 14-35 |American briquettea 52 0.9 98 13,6850 | 2420 10-99 0-95( 13-1| 68,410 ) 9,101 311 | 14-0 29 0-007 68-7
DH-198| 1-38 (Alberta briquettes.. 53 0-8| 12.3 13,660 | 29004 11-83 1.03 | 13-2 ,268 | 8,453 372 | 12-9 39 0-013 61-9
DH-140 1-37 & = - b4 0-7| 121 13,500 | 28504 1217 1-06 | 15-4 | 71,313 | 8,217 358 | 12:6 38 0-013 60-9
DH-199| 5-37 [Sask. briquettes.... 54 59| 13-1 11,830 | 2050 13.62 1-18 | 15-5( 70,370 | 7,340 349 | 13-8 36 0-010 62-0
EDS-81 | 4-34 |Peat bricks......... 54| 12:0 5.4 150 | 2246 22-73 1-97 5-6 5 4,399 331 13.2 35 0-010 54-0
EDS-82 | 4-34 O e 53 5.4 67 8,140 | 2240 22:48 1-96 5-4 70,389 | 4,448 340 | 143 28 0- 54-8

1 Fuels are arranged in the same order in which they are tabulated in Tables A to D (in pocket).

- H] t'I;lrial‘ Nlc;. DS-X5 gives the average results of the first five trials tabulated for American anthracite. These averaged results should be used for comparison with
e other fuels.
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TABLE A
Duranrment or MINES aND RESOURCES
Bureau or Mings—FueL ResparcH LaBoraTories, Orraws, CANADA

Detailed Data and Results of Fourteen Comparative Burning Tests Made on a “Standard” Sample of American Anthracite in a Domestic Hot-Water Boiler

\\, Fuel l “Standard’ Sample No. §-34, American Anthracite, Stove Size
\ Average of five
120-hour . )
\ Typo of trial, ete. Five 120-hour “‘Standard’ Trials I “Stzmdiwd" Eight 24-hour “Effieiency’” Trials It at Varying Rates of Combustion
Ttem trials
Column No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Seerion YA, Irems 1 1o 20 INCLUSIVE—GEINERAL
B TN (13 01 o) O R L L L L EE R R TR R T PR PR 5-49 D8E-50 D"% 51 DE-61 DE-62 DS—}‘CS a EDS-53 EDS-54 ED§—55 ED§—56 ED§—57 EDg-58 EDS-60 EDE?‘—(B
2. Type of trial (8-Standard, O-Obscrvation, E-Efficiency) b S5 S 5 8 5 1] I 1 h E 15 10} o B .
3. Dateof trial .. oooioi i i 10-15/9/34 17-22/9,34 24—”9/“/34 10-24/11/34 | 26/11-1/12/34 |10-9 to 1~12/3¢ -—23/ 10/34 23-24/10/34 | 24-25/10/3%4 | 25-26/10/34 | 206-27/10/34 27—‘“’/10/34 lh/17/11/o4 5-0712/34
4. Duration of trial, continuous total. ... oooiiiiiiiiiiiiiiiiiii i 120 120 120 120 120 24 24 24 24 24
5. Number of fi riods during 24-bour day....oovvviiiin i i 3 3 3 3 3 3 3 3 3 3 3 3 3 3
6. [nltlfnzfllrs(lm:xtg; E‘U'(ln[,(\ (24-] hour]d'wy) v ... hrs. | 9,5,and 10 | 8,5,and 10 | 9,5, and 10 | 9,5, and 10 | 9,5, and 10 9,5, and 10 9,6,and 10 | 9,5, and 10 | 9, 5, mlul 10 1 9,5, :Lgd 10 | 9,5,and10 | 9,5,00d 10 | 9,5, :u}(l 10 | 9,5, n‘nd 16
7. Average rate of combustion, per cent of rated (,ap'lc!ty of furnace....veniiiannn %% 55 53 50 53 44 54 37 50 63 74 §7 100 118 132
8. Furnace: - . .
(2) Average rating, feet of water radiation........coooiiiiiiiiiii 8q. {t. 8§80 880 880 880 880 880 889 880 880 880 889 880 880 880
(b) Nominzal grate area. . o eearieeaananaaas sq. It. 3-4 34 3.4 3-4 3-4 3.4 3-4 3-4 03-4 3.4 3-4 31 ‘3-4 3-4
(¢) Area of heating P OO sq. [t. 32-4 32-4 32-4 22-4 32-4 33.4 32-4 324 324 32-4 32-4 3:%-55 324 32-4
(@) Volume, grate to top of firepot... ..o iiieaiiiniiiiiai i, cu. ft. 54 5.4 54 5.4 54 54 5-4 5.4 5.4 54 5-4 54 5-4 5.4
taw Forn as Finep Uniess OTHERWISE SPECIFIED
. Screen analysis: (Made on 2 representative portion of “bulk’” sample received for test).
(@) Through 18" on 127 mund holc SETEETL L Luunveeeeentan et Yo - - - - - - - - - - - - - -
b) “ 12 134 PN Y% - - - - - - - - - - - - - -
() “ 107« g” “ “ N Y % - - - - - - - - - d - - - -
(dl “ 8/' o “H “” et eeeierereraracacanenaran % - - - - - - - - . . — - - -
(b o« fre g e e DRI - . : - - - - : - - - - - -
(f) « 41w 3n “ «“ . . . o - - - - - - - - - - - - - -
() “ 3w o “ “ .. A % 49-5 49-5 495 40.5 40-5 49-5 495 495 495 49.5 49-5 485 49-5 195
(h) “ AN 14 “ e et e Y 42-0 42-0 42-0 420 42-0 420 42-0 420 42:0 42-0 42-0 420 42-0 420
@ ¢ e 1 w e A 65 [ 65 65 65 65 65 65 65 65 65 65 65 i3
() “* porow g « “ . ¥ 0-5 05 G5 0.5 05 0-5 0-5 05 05 05 0-5 0-5 0-5 05
A I O o 0-5 05 0-5 0.5 05 0-5 0-5 05 0-5 0+5 05 05 05 05
6« jow in o« w & 05 0-5 05 05 05 05 0-5 0-5 05 0-5 0-5 0-5 05 05
(m) “ Leewe 3t “ “« . % 03 03 03 03 03 03 0-3 0:3 03 0-3 03 09-3 0-3 0.3
o ’ “« .« . o 0-2 0-2 02 0-2 0-9 02 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0.2
(0) Average size of TUIPS. .. ciivsrr i i ie e raarariarenanns PP inches 2:06 2-06 206 2-06 2-06 2-00 2-06 2-06 2:06 2:00 2-06 2-06 2-06 2.08
(p) “Size stability per cent” by shatter test on:
(1) —4* {rcund hole screen) coal., . - - - - - - - = -
(2) 27 to 37 (10Lnd hole a:(mcn) 5170 92-8 92-8 92-8 99 92-8 928 628 92-8 92-8 92-8 92-8 92-8 92.8 92.8
(2) 3" to 4" ( - - ~- - - - - - -
(q) “Frinbility per cent’” by tumbler test on: .
(1) 17 to 13" (square hole screen) 8IZ@.....oviiiviniiienriniiiinenienaans 20-8 29-8 29-8 20.8 29-8 29-8 29-8 20-8 29-5 29-8 29-8 29:8 29-8 29-8
10. Proximate analysis:
fa) Mois 1rye % 2-1 32 3-1 26 -4 2.9 2.7 2.8 2.7 2-4 2.5 2.5 3-0 2:5
(b) Ash......... Yo 88 -1 95 9.8 18-6 95 9-5 114 g-2 9-5 9-5 10-1 9-6 10-2
(¢) Volatile matter. % 50 5.1 4.9 52 5.2 51 5-1 5-1 5.3 5-0 55 5.3 5-4 5-5
((l) Fixed carbon (by diffe % 83-1 82-6 82-5 824 81-8 82-5 82.7 80-7 82-8 831 §2-5 82-1 320 s1-8
11, Ultimate analysis:
() ("‘mbun ................................................................ % 82-5 82-1 81-8 82:0 81-: 31-9 82+1 80-1 825 83-6 825 31-9 §1-8 §1-6
(b) Ibd!(:"”‘n %% 2-9 2-0 2-9 3-8 2-8 2.9 2-8 2.8 3.9 2-8 2.8 3-8 2-9 2-8
(¢) Asl % 8-8 9.1 0-5 4-8 10+6 -6 9-5 114 9.2 9-5 95 10-1 66 16-2
(@) Sulphu % 0-9 1-0 0-9 0-9 -9 -4 0 0-8 0-8 0.5 08 U7 0-9 0.9
(¢) Nitrogen...... % 0-9 00 0-¢ 0-9 09 0.8 0-9 0.9 0-9 0-9 0~Q 0-9 U-9 0-9
(f) Osygen (by difference) ..o e % 4.0 4.0 4-0 3-6 35 3-8 3.7 4.0 3-7 3-4 35 3-6 39 3-6
12, Calorific volue: .
() As fired, gross value. . B T.U./Ib. 13,230 13,210 13,260 13,130 13,130 13,190 13,210 13,110 13,300 13,250 13,150 ;3,190 13,090 13,080
(b) Dry, gross value.. ....BT.U. /b 13,650 13,640 13,680 13,500 13,500 13,580 13,580 13,390 13,670 138,58 13,490 13,530 13,500 13,420
(¢) Gas used for kindlin B T.U. feu. ft. 500 500 500 500 500 500 500 500 500 600 500 500 500 500
13. Fuel ratio, fixed eavbon/volatile matter. ..o i . 16-50 16-50 16-75 15-85 15-90 1630 16-20 15-95 15-60 16-45 15-00 15-55 15-10 15-00
14, Carbon- ‘l_ydrr»vmn atio . 28-7 28-6 28-5 29-1 29.3 28-8 29-1 28.8 29-0 29-4 29-4 29-1 28-7 29-1
15. (@) Cuking properties : 15; judged by H ) Non-caking | Non-calking | Non-caking | Non-caking | Non-caking Non.calking Non-caking | Non-caking | Non-caking | Non-caking | Non-caking | Non-caking | Non-caking Non—mkmg
er cont, swe! mg X 00
(b) Swelling index = TR ereanieeas iiereaeeraneas - - - - - - - - - - - - - -
Percent dry V.M. at 600°C.
(¢) Cuking index by *CGroy” method. ... iiiiiiiiiiiiiiiiiiii e e ciieanas - - - - - - - - - - - ~ - -
16. Ash fusibility: .
(@) Initizl deformation temperature. .. .c.ooovvnnnn. : 2,780 2,780 2,760 2,680 2,735 2,745 2,775 2,770 2,785 2,780 2,750 2,750 2,720 2,720
(b) Softening point or fusion temperature. : 2,850 2,860 2,835 2,810 2,000 2,850 2,840 2,840 2,860 2,835 2.540 2,855 2,839 2,840
() Fluid tcmpm.ltuc or melting point......oiiiiiiiiiiiii i e . 2,910 2,906 2,800 2,900 ‘7 , 9004~ 2,405 2,020 2,950 2,040 2,020 2,045 2,960 2,940 2,840+
17. Apparent specific gravity, as received in bulle............. et 1-47 1-47 1-47 1-47 1-47 1.47 147 1.47 1-47 1.47 1-47 1-47 1-47 1-47
18. Weight per cubic foot, as veceived in bulk, ... 1b. 52-4 52-4 52-4 524 52-4 524 52-4 524 524 52-4 52-4 52-4 52-4 52-4
19, Volume per ton of 2, 000 pounds, a8 received cu. {6 38-2 38-2 382 382 38.2 352 38-2 382 382 38.2 38-2 38-2 382 3‘3-2
20. Grimhbxhtv index by Hardgmvc method. . ... e 28-5 28-5 285 28-8 285 285 285 28-5 28:5 28-5 285 28-5 28-5 28-5
Secrion “B', Irems 21 o 35(c) INcLusive—4-Day “Opsprvarion”” Tosr
21, Duration of “observation’ trinl......ccviviiiir it hrs. 96 96 96 96 96 96 - - - - - - - -
22. Tuel fired:
(w) City gas used for kindling.............. s ettt aaeaas eu, ft. 100 100 100 101 100 100 - - - - - - - -
(b) Fuel equivalent to gas used.. 1b. 3-8 3-8 3-8 3-8 3-8 3-8 - - - - - - - -
(¢) Quantity during trial..............0 0.0 1b. 708 708 708 708 708 708 - - - - - - - -
d) Total, meluchng gas equivalent.. ... ovviiiiniieiienias [N 1b. 711-8 711-8 711-8 711-8 711-8 711-8 - - - - - - - ~
23. Refuse removed:
(a) Through fire-door during trial........... N 1b. Nil Nil Nil Nil Nil Nil - ~ - - - - - -
(») From ash—mf during L ORI 1b. 65-0 62-8 63-0 73-8 70-0 66-9 - - - - - - - -
(e) Total, during trind. ... .iieieriarii s in it ira e e iia ey 1h. 65-0 62-8 63-0 73-8 70:0 669 - - - - - ~ - -
@) As dumped residunl fire at end of tral...... .o iiieiaiiiiiieiaeaeians 1b. 71-3 70-3 82-3 86-8 92:5 80-6 - - - - - - - -
ScrepN EXAMINATION OF REFUSE
24, Clinker:
(a) Removed thr ough fire-door during trial.. ... ..oociviiiiiiiriiiiiiiieane, 1b. Nil Nil Nil Nil Nil Nil - - - - - - ~ -
b) On1"s square mebh screcn retowrod (rom 'lS]l—plt refuse ................ . b, 4 5% 5% 3 2% 41 - - - - - - -
(¢) © e e 1. 4% 4 5% 5% 4 - - - - - - - -
((l) “o1 “ “ “ “ remdual ﬁre. e ieieaas 1b, - - - 4 43 FER - - . - - - - -
“oog «“ i« € & b, - - - 1% 13 1 b - n - — - - - R
(f) Toml—(ox er 4" screen size)—recovered........... e . 1b - - - 14% 14 143 b - - - - - - - -
25. Unburncd combustible:
(@) On 1’ ' square moqh screen rcmvcred trom ‘lsh-plt rduse‘. R, 1b. 33 33 4 3% 4 3% - - - - - - - -
() “ 1b. 7 6% 7% 113 10 L - - - - - . - -
e) ¢ 1" “ “ “ “ residual fire. .. Ib. - - - 42 47 441 b - - - - - - - -
“ " “ “ “ “ «“ . 3 - - - 22* 2 ] ;' 2] ‘) - — - - - - - -
(e) Total—(over §* sereen size)—recovered.....ovviveeriiaieiriiiianiinaen, . - - - 79 8‘%} 804 b - - - - - - - -
26. Refuse—(through 7 screen size):
(@) Recovered from ash-pit refuse........ e ee i eea et Ib. 46 44} 414 50% 48% 463 - ~ - - - - - -
(b) “ residual fir 1b. - - - 17 17% 17 - - - - - - ~ -
(c) Total recovered........coviviniiiivnninannns e eee e aaaa, 1b. - - - 674 66 664 b - - - - - - - -
Tariva1ed CORRECTIONS FOR RErusk, Dumeep Resipual Firp, Evc,
27. Proxinmt e .1n.1]y~us of refuse recovered during trial:
a) A % 48-3 49-9 49.7 45-9 39-5 46-5 - - - - - - -
) (,omhustlble € (by AITerence) . e e ie et e it % 51-7 51-0 50-3 54-1 60+ 5 535 - - - - - - -
28, Dumped residual fire:
() Dry ‘lmly&ls. ﬂsh ............ 244 275 23-8 206 & 17-7d 22.7 - - -~ - - - - -
(] ¢ 2-0 17 1-1 1-4d 1-44d 16 - - - . - - -
(c) “ e 786 70-8 756 78:-1d 80-9 d 758 - - - - - - - -
(d> Dry calorific vmw. £ross 10, 660 10, 150 10,800 11,130 d 11,540 d 10860 - - - - - - -
(e) Sensible Leat, total cstimate 36,577 36,004 42,290 44,528 47,453 41,368 - - - - - - - -
“ conl equivelent. . -8 9.7 3.2 3.4 3.1 - - - - - - - -
(Ttems (e) and (/) based on fterms 23(a) plus 23(dY ).
(q) Portion allocated t0 ash-DIL LOSH. .. it i i i iierivereeeeneacanrenns 1b. 27-8 32-1 27-8 95-4, 22:0 27,0 - - - - - -
“ not chargeable t0 608, . .\vevieeeineiens 1b. 435 38-2 54.5 6i-4 70-5 5346 - - - - - -
(L) Fuel equivalent of porticn not chargeable 1b. 42-1 36-7 52:2 58.9 671 514 - - - - - .
29, Equivalent fuel used:
(@) Total fer trinl, caleulated. . oo v 1b. 666-9 4724 656-4 649-5 6411 657.3 - - - - -~ - - -
LY g2 0 01 1b. 6-8 7-0 6-8 6-8 97 6-8 - - - - - - - -
(r) P(r square foot of grate surface per hour 1b. 20 2-1 2.0 2-0 2.0 2.0 . ~ R B ~ _ . -
() henting “ vee oo b, 0-21 0-92 0-21 0-21 421 0-21 - - - - - - - -
te) “ therm e delivered to cuolmg R 2R 7c) A Ib. 9-46 9-97 10-57 9-21 10-49 9-04 - - - - - - -
30. Total ash infuel used, from fuel analysis ..o i 1b. 58-6 61-1 62-3 63-6 67-9 627 - - - - - - -
31. Total refuse:
[ o 1= ceee. b, 92-8 04-9 90-8 09:9 99-0 02.9 - - - - - - . -
(b) Per cent of fuel vsed %% 18-9 14-1 13-8 15-3 14-4 14.3 - - - - - . - -
te) n ¢ ¢ 1b 278 282 276 305 288 286 - - - - - - - -
GeNeEran Data
32, Circulating water, avernge temperature:
é’” Tlow bytmrmogmph ... °F. 137 136 139 122 119 131 - - - - - - - -
b) Return et er e eeaaiaeaseaseaarearaaes s °F. 110 109 112 91 90 102 - - - - ~ - -
33. Cooling water:
{a) AVLr.We femperuturc inlet by thelmograph ............................. F. 64 60 69 43 45 56 - - - - - - - -
(bJ outlet . . 105 09 105 82 81 94 - - - - - - - -
() “ # difference. .....o...oa. . 41 39 36 39 36 38 - - - - - - -
(d) Total used during trial, corrected............. ib. 171,934 172,869 172,472 173,526 169,503 172,121 - - - - ~ - - -
(e) Hoat dehvcry per HOUE oo eeorone i T.U. 73,430 70,228 64,677 70,405 ()3,()7(3 68,501 - - - - - - -
(€3] pound of fuel used VAR 10,570 10,027 9,459 10,854 9,635 10,089 - - - - - - - -
34, Flue gases:
(a) Average tompel‘:x(‘,uro_ L3R (T3 U L NN °F. 301 320 280 3m 209 300 - - - - - - - -
) “ carbon dioxide content £ . v veitiie i % 13-2 13-4 13-5 140 12-9 13-6 - . - - - - - -
85, Avernge:
(a) Drought over fire, by recording gauge 0-007 0-016 0-008 0-008 0-007 0-009 - - - - - . - -
(b) Room t(mpemruxe by tlmrmogmph .. . 67 63 70 70 67 67 - - - - - - - -
(¢} Cutdoor temperature, by thermograph. ... oo i, °T. 64 56 [ 44 38 53 - - - - - - - -
secrion O, Irsmr 36 ro G6(a) INcuusiys—ONe-Day “Errcianey’” Trsr
36, Duration of “efliciency” trink. .. o it ittt it e aaaans hrs. 24 24 24 24 24 2% 24 24 24 24 24 24 24 24
37, Yuel fired:
(a) City gns nwl for I\mdlm" At 100 100 103 100 100 101 100 100 100 101 100 100 100 100
(b tuel 1. 3-8 © 3-8 39 38 3-8 3-8 3-8 3-8 3-8 3-8 3-8 3- .
8 3-8 3-8
(¢) Quantity dmm" trial ... Ib. 247 247 247 247 247 247 215 260 305 335 380 495 470 500-5
(@) Total, including gas equivalent 1b. 250-8 250-8 2509 250-8 4508 250-8 218-8 263-8 308-8 338-8 3838 4288 473-8 513-3
38. Refuse removed:
(@) Through lre-door duum L5 5 1) S 1b. Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil “\Ill il Nil Nil
() Iumx ash-pit —— “ 1b. 13- 15-0 123 12-5 20-0 4.6 14 18-8 § 3 25 ) 20-5 29 . 393
(¢) Total, during trial...oooo 1. 13-3 15-0 12-3 12-6 20-0 1446 14 18-8 158 23 26 29-5 2;} 593
((1) ] ry ans dysis m Lnt 111cfuse re(ovcred ash . % 48-3 49-0 497 439 390-5 165 31-2 406 15-3 51.7 64-5 64.4 638-6 71-3
combustible (by difference)..... 9 51-7 a1-9 50-3 b4.1 60-5 535 688 b4 547 43-3 355 356 31.4 287
(f A ¢ .zmlmrl residual fire at end of trind ... o i e 1b. 745 80-0 $3-0 844 §2-3 808 8§ 043 104-5 98 101-5 03 1023 69-8
39, Dumped re al lire:
() 13 e ysiE, AT L e e e % 19-0 18 1 20-0 20-5 177 19-1 165 18-6 17-9 19-9 19-9 201 22:0 31-8
i O alaiile matter. LTI o 16 14 14 14 5 2.2 14 13 11 0-9 0-9 "7 0-6
(e) ““ «“ ﬁ\wh.nbzm (by difference). ..c.ovieeeuurunaninnen, .. o7 704 S(] 1 786 781 809 794 813 80-0 80-8 9.0 792 7.0 7.3 67-6
()« calarific vl moss.. . e BT.U./Ib.! 11,530 11,690 11,445 11,130 11,540 11,466 11,570 11,345 11,310 11,050 11,000 16,960 10,720 9,040
é;; Sensible beat, total . B.T.}{). 38,219 41,042 . 42,573 . 43, Mg . 42.22(3) 5 41,18 1 . 5,298 '18,37;} . 55,009 o 50,274 52,010 52,839 52,430 35,807
X 29 . 3-2 3 -4 : 3 3- . 4. 4-0 4.0 7
(lhms (e) and (ji 180
acated to 2shi-pit los sereenreeeaaas .. 1b. 18-8 17-6 21-2 24-7 19-6 204 27-6 223 24-5 23-8 18-9 18-6 21-1 245
- »]t*ltﬂ st o i e . b, 85:7 62-4 (] 59-8 627 G065 60-7 720 §0-0 742 526 84-4 R1-2 45-3
(), tuel eqmv.xlc portion not chargeable.. .. ..ol i e, 1b. 54.5 61-1 60-1 57-4 59-7 586 574 75 750 699 77-9 787 76-5 417
40. Tauivalent fuel usod:
() Total Tor trial, caleuluted .. Ib. 1934 186-6 187-6 190-1 187+9 1691 1580 192-6 298 265-1 301-9 346-1 203-0 4659
(b) Pex hour.......... 81 7.8 78 79 7-8 7.9 66 &0 96 1140 126 o4 164 105
[ squoTe loot of g 2-4 2.3 2:3 2-5 238 23 1.9 2.4 2.8 32 3-7 4.2 4.8 5.7
« heating 0-25 0-24 0-24 0-24 0-24 0-24 0-20 0-25 0-30 0-34 0-59 0-45 0-51 0-60
{e) * therm ¢ delivered to mo[mg water 1195 11-48 11-98 11-66 11-94 11-52 1334 12-11 11-57 11-34 10-94 10-91 10 ;)7 11-20
(/) To equal one ton of stove-size American anthracite g 0-98 100 0-98 1-01 1-03 1-00 116 105 0 0-98 0-95 0-95 0-95 0-97
zé ’{ot:\{ ﬂsgl in fuel used, from fuel analysis. .. o.oviiiiii it 1b. 16-9 16-9 17-8 18-6 19-9 18-0 15.0 219 20-7 25-2 28-7 35-0 37-7 47-7
. Total refuse:
L T eeveraiaeeanas 1b. 321 32-6 335 37-2 30-6 35-0 41-6 411 433 46-8 44-9 48-1 50-1 638
b) I’:‘l cent of fuel \used - % 16-7 17-8 17-9 196 211 15-6 26-4 21-4 18-8 177 14.9 13-0 (1’2~7 IEI-G
(e * ton 1b. 334 350 358 392 422 371 528 428 376 354 298 278 254 273
43. Circulating water, ﬁ'VC‘I';I;’;L, temperature:
(a) %Iyw . °F. 187 134 136 119 117 129 109 124 136 146 159 170 77 192
(b) Return . °F. 1t 108 111 93 o1 103 86 97 105 114 124 132 136 149
44, Cooling water:
(a) Average terperature, inlet. . 65-9 65-2 65-6 45-0 44-1 571 525 53.3 53-5 53-6 53-5 52-3 44-1 11-9
0 o ik it 958 3.5 5.1 54 5.5 53 505 07 i e Ey o
{d) Total used during trial, corrected. .. Ib. 42,887 43,230 42,773 42,008 43,410 42,794 43,061 42,747 2720 42,747 e 42,5 fsi 6 2,011 42 935‘4
((}; Heat delivery per 33&1:{{1”‘{%1@1 i B.T.U 71,657 o7.727 60,328 67,013 ug 550 08,437 49,341 66,268 82,754 97,423 114,990 132,241 149,205 174,476
( o e 3.T.U. 8,392 s 8,869 , 57 3 i 7,495 8,250 8,646 8,820 9,141 9,170 9,116 8,930
45, Flue gases:
{a) A\or’me LETIPErature. . oot N °F. 7 10 300 1 3
(b, ny volume trie analvsxs carbon dioxide........ooiinnnn.. e 9 3?‘}--9 3?3-5 3(1).'-?;-4 312-4 12-8 Slg 4 2113-3 2?2-4 3%3-9 3?(1] 3 4?;4‘) 4?’3-5 5%2-8 G(1]21
¢ OXFEEI. 1t iveeeesiineneenaensanean o, 4-6 6.2 6-1 71 69 6.2 6-0 72 7-5 75 50 ‘5-5 5.3 5-4
@ « “ “  carhon monoxide........ & 0-2 0-2 0-1 0-4 0-4 0-3 0-7 0-3 0-2 0-1 0-2 0-2 0-2 0-1
(e) « 1 nitrogen (by difference), e % 80-3 80-1 80-4 80-1 79 80-2 80-0 80-1 80-4 80-5 81-2 30-8 80-7 80-4
[€)) weight per pound of fuel used......ovviviiisiiiiiiiii e 1b. 12.5 13-8 13-6 14-4 13-4 13-5 11-6 13-4 15-0 15-5 14-2 14-2 14-9 13-9
zg ]5:;(;(1;3:111;\}&;];(‘. .............................................................. % 27 41 40 50 48 41 39 51 54 54 30 34 33 34
(fi) ?\’Er fire 0-004 0-012 0-009 0-013 0-013 0-010 0003 0-009 0.027 0-021 0-04° 0-046 0-053 0-072
(b) In fre 0006 0-012 0-008 0-014 0-012 0-010 0-008 0-006 0-023 0-022 0-04¢ 0-048 0-059 0-085
48. Average:
() RO GemIDOrablire . ..ttt tets et iiv e rnve et sserasacrnscesnenennsnnen °F. 069 70 60 68 65 68 65 69 it 70 6S 60 70 64
@)« relative humidity. 11T A 81 70 59 56 5 64 60 61 56 53 53 50 15 i
(¢) Outdoor Femperatire. ... ...oovuiiiiviiiiei ety °F. 67 67 58 42 40 55 51 54 49 52 42 33 38 92
(d) Barometric pl(,ssule ...................................... in. Hg 30-029 29-903 24886 29-953 29-713 29897 29747 30046 29-026 29581 29552 29488 29-979 30-012
49. Eﬂ)clul(‘v
DB 8 90-5 901 . 32 5 89, . . -6 4 . . i
(6} Grorail thérmal . % o2 0.9 609 b i .8 51 8.0 5.0 -5 0’5 i 666 it
Hear Account Per Pouno or Furrn Usep v B.T.U. anp Per Cenr
50, Heat delivered to c0OlNg WRET. .. .oiiit & iiiiiireercnatiriiieneaaeenns U 892 8,711 809 574 7 3, (8 4 256 546 3 4 - 7
51. Losslduu to s qtc:«lm1 l’oxf-mrl-d from moisiure in fuel and that formed by burmng & ' 850 & 8,874 8,084 7,408 8,256 8,640 8,820 9,141 9,170 2,146 8,930
hiydrogenIn dry fuel .o e e e e, B.T 5 302 3 292 202 29¢ 28 2 3 3 93
52. Losgs due to hent carried away in dry flue gases. ...... : g :?‘gb 768 ggi 833 756 733 48& bgg ggg ],?g(l) 1138“’ 1, ;;? IEZ? 1 gf;ﬁ;
53. . unburnud combustible matter in refuse. . U. 1,259 1,306 1,316 1,550 1,868 1,460 2,651 1,852 1!4)03 1,345 770 ptet 594 '
b4. o carbon monoxide............. .U. 09 108 55 226 211 140 326 162 121 G4 114 114 113 56
b5. radiation, errors, and unaccounted fOr. .. ... ovureeirernernannnnns U 1,889 2,015 1,943 1,055 1,629 1,524 2,054 1,853 1,756 1,830 1,556 1,386 1,807 1,390
56, Total calorific value of 1 pound of fuel as fired, gross value......covveveeeernn... B.T.U 13,230 13,210 13,260 13,130 13,130 13,190 13,210 13,110 13,300 13,250 13, 150 13,190 13,090 13,080
50. (@) Heat delivered to cooling water (same as item 49(h) )i [ . 65- i 5. LB 5-8 5 . 35 16 595 59« 6 58-3
51. (@) Loss duo to steam formed from moisture in fuel (md that formed by % 67:2 59 869 653 w88 -8 86-7 63-0 05-0 66-5 69-5 69-5 69-6 03-3
burning hydrogen in dry fuel................... % 2-3 2-3 2.3 2-2 2.9 2-3 2-1 2.9 2.3 9.3 9.3 9.4 2.5 9.5
52. {a) Loss due to heat carried awoy in dry ﬂuebﬂsos A 5.9 5-8 5.8 64 5.8 5.0 3.1 3.3 7.3 9.0 0.6 1.2 1.8 lig
53, (@) “ “  unburned combustible matter in ref 9, 9-5 9.9 0.9 11-8 14.9 1.1 90-1 141 1.8 9.4 5.0 5.5 45 4
64 fa) “  earbon monoxide. ., /A 0-8 0-8 0-4 1-7 146 1.1 9.5 1.3 0-0 05 0.9 0.9 0-9 0.4
55. (a) radiation, errors, and unaccounte /A 14-3 15-3 14-7 19-6 194 13.8 155 14-1 13-9 12.3 118 10-5 10-7 10-6
56. (@) Pen -entage, equivalent to total calorific value of 1 pound of fuel as fired, gross
N % 100-0 100-0 100-0 100-0 1000 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0

8 The data given for Trial No. DS-X5 are the averaged results obtained for five repeat tests, all of which very closely approsimated each other in value.
b Average of two tests only; totals, therefore, are not necessarily exact,
¢ As the normal refuse recevered during first four days of trial was not available for chemical analysis after having been sereened, the values reported for items 27(a) and (b) are assumed to be the same as the values reported for items 38(d) and () in the “‘efficiency’ part of the trial.

d For Trinls No, DS-61-62only, the dumpings recovered at 1 0 e ]
Stomms 30y, (b), (), andd () in the - gm( st v;rcr d ot t(l?engrﬁon of the first four days of trial weroe not available for chemicnl analysis alter having been screened, therefore, the values reported for items 28(z), (8), (¢), and (d) are assumed to be the same as the values reported for

1% Therm=100,000 B.T"U. Duec to the assumed analysis (see notes ¢ and d, the values reported for item 29 (e) are approximate only, for exact values see item 40(e).
£ Values determined by continuously operated CO; recorder.

£ Based on' the average value obtained for item 40(e) trinl No. DS-X5.

B Tor an explanation)of the terms *‘standard” trial, *‘observation” trial, and “efficiency’’ trial see page 3.
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Detailed Data and Results of Fourteen Burning Tests Made on Various Anthracite Coals and Cokes in Comparison with a “‘Standard” Sample of American Anthracite in a Domestic Hot-Water Boiler
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s {see notes ¢ ond d), the values reported {or tem 20

{zee Tuble
en {rows 1

A, remainin
I pan. to ¥ nom,
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\\\\ 1 Kind b;‘l)x{x;}pur{d Anthracite Coals Cokes B
. Fuel ]. Sample No. 3-34 24-35 S T =g beRs | uss | A . ‘ P L
| - ; - taet Col i Low-temperature Coke
. i . i Freneh i proquet Coke ; 2 wum Coke b from
- . Nume or area Welsh b | Imif:((jl‘tiin:s i ] E Faestern Ontario ; Petroleum Coke ! Nova Seotia Conl
"~ i ' | i S
i — ; | . ; . . ] - .. § i Unwashed
fren: | Size, ete. ‘ Stove Cobbles ' Stove Tonge Nut Slove Rtove Nut | Plus f-inch lump | Waehied lump | lump
~ | T - T LT \ 0 > B T 15
S~ Column No. ! 1 2 3 4 5 - i o 8 - 9 10 i 11 | 1 | i !
— T o T 50-1b. 75-h. broken firebrick 3010 1 >m Lo ; a -“)r‘)iif‘n“
clinker groto ¢ | !
Seerion AT, s 110 20 incLusive—GENERAL on grite |
T 3\ @3 Ds-66 ;
1. Triz En'nr‘l g < ;
2 Type ol t P e s - i 10725
év D‘ft): :)} = I,FR,ji“//Qz, 14~ 1‘»1 s i ”)m‘)ml 735 l\
4. Duration of wisl, 20
24-F é 3 3 3 3 4 3 3 3 . 3 i 3 o = 3 05 3} 1 05 3d 1
653' ;\n;xi‘rxzux]r ri‘»c(t‘{xc« ‘);;lfrfxr?g du{rmp e r\ 9,5 and 10 | 9,5, a}id 10 9,5, :>§1;1 09,5 and 10 9,5, and 10 0,5, 'Jx:’x 0 l’};l w95, \%\3‘& 10 9, 5, 'ug‘z 10 9, 5, 115‘:)(1 019,35, zlgiéi 10 8, 5, zug%lo s 3, 35115 5 9y a;‘lz
7. Avernge rate of combus 35 52 52 53 51 51 52 :
. .0 2 2 $Q S8
> 880 88¢ 880 S84 580 <3‘~) SEG . 88{7).4 b 8';)4 88!}) . 531;). & 24 ?4
ot g9t st op.4 294 oot 13-4 533 524 53-4 52-4 32-4 32-4
5. . 39.4 32 24 B2 v ré 4y =,
5-4 5.4 54 54 544 B4 -4 5-4 5.4 5-4 54 5-4 5-4
Baw Fuel as Firep Uxiess Oroerwisg SPECIFIED
G, Sercen snalysd de on a repeesentative portionof “hulk” sampie
rece rotust ) . _ - - - - -
3 Through 187 on 12 i peund Biole SETOER. L ie e Yo - - - B - - - - - -
" {2 pe « « - - - - - - - - - -
z - - | - - - - - - -
B . i . - 00 - 80-1 50-1 60 -0
- ﬁ‘;”: - - 0-0 - 4-9 4-0 ‘3“"‘3 0
: 863 5 - 2.7 2.7 33 3-
49-5 363 §-5 - | 463 o o 2.5 =, 5.
0 9.6 9.y 40-9 - 46-0 13-4 vE i ot 4
5 5 4 421 ‘H) 0 2. 2.2 0 0-6
5 10 10 oh o Hi g 06 gt 03 -5
.? 07 07 9. J)x (l~({ “ - 0-3 8 -3 g -4 04
D -7 07 11 P 01s 1 g 0 03 £ 0 15 ¢
0-3 T vy Ve 3 07 % Ry 176 7 2 20 ¢
0 ER 258 1-47 @01 2.0 21 5-49 5-49 i 3-00
- l' - - | - - - - - - - -
82-8 8§53 853 | - - - - - - | - - - - -
S1+6 S1-6 - : - - - ! -
() il or cont’ turn | . 5 1.5 .5
v ulf]ii"u‘\ f'(']«w)ﬁk ol 20.8 30-1 30-1 w1 - - - | - - - 429 329 115 13 e
10 Prosime . . P 2. 2.
R R UURRUUPVSTPRUOOOS < 2.9 17 17 17 3-8 0t 0-2 02 12 e Ve i3 e e
& 0 4-4 44 4. 80 g v I n %9 4.0 8.4 2.5 90
4 5- 67 S1 61 3.9 - 1+ 2. RS 1 4 26 R
i by ditivrence) . - o 85{13 8'.:413 85-4 850 878 &40 8§96 900 8§75 543 §9-1 P4 757 76-8
i | - o s &7 9.8 85 85-0 900 885 707 788
81.0 | 876 h%-.; 875 u?'(l’ \.(A) 3 ) 4‘) s i 4o 5.8 5 2.5
2.9 3.4 39 33 2. & 04 0-7 « s 0 2 5
. 0.6 4-4 4.6 406 5-0 -4 I/(li (;‘: 18? ll)\: %: 3 ‘gbi
ey Selphur L 09 -9 (1‘? ll,“is 8‘() l]);l 1)0 l"/{ 1.‘: by v : : 3
DS iy M . . . . . . < 'v L 4 !
) \‘“r”g'f“"" Yi | é; 9.7 9.7 .1..;) 05 0.4 IR 405 20 2-8 9 44
12, Celerifie valuc: . R . . 2 an0 5 %50 12,830 12,500 12,050 0 15,210 14,900 12,800 | 12,780 | 12,510
(1) s fir e e e 1E 5 a0 1595 i) el 12,550 12,640 12,630 1541 15, 140 13250 | 10 | 12890
) Diry, ur v 13,550 14,540 14,540 14,540 15,630 PR PN ' " 0 500 500 500 i 500 | 500
(v\, Gats s for 3 5 i 500 500 500 500 500 . 300 500 504 &5 50t 0f |
. 57 - - - f - - 9-00 - ‘. - -
13, Tuel ratio, fixed arirbon/volatile metber. ;,4 - - - ; - - B 93-9 - - -
i: i m'h,“{',d}?%v;'nrf“‘ dged by <ol button’” Non-cali king | Nom-eaking - - ‘ - - - - - - -
Yoy A1 - | - - _ - - - | - -
() Swelling indux = 4 o - - - | | - -
(o) Caking indox by ™ - - ‘ - - - i - - - - ' |
, I | !
16 s 2,140 1050 2,600 20 oz 10
2340 2,060 2,760 2,710 . 0 2,3:3 % i
2,500 2,485 2,560 3,800 i i “rt
17. Apparent speeilie gray 1-52 qi:i{) i 74),;‘) |
18. Weight per cubie foo 457 5‘1'; | f‘} i ; | 7
16, Volume por tos of 3,( uis,.'s!‘ 41-1 Ty ! v , b 8 i v ‘
20, Grindability index by Hardgrove method. oo 50-0 - - o -
Speron YR, Treus 210 w0 38{e) Inenusive- 4-Dav “Onsenrvaniox” Test
" o 8 3 )4 an - - g - -
Dur tion <>f wervation trinl. .o e lirs. 66 a6 - - - a6 5 49 a5 il G
)‘) i -
e Lindls Y R - - 100 100 it} 100 - - - -
d fe Lindli llg S J(T)- - - - :‘“) ‘ 1;49 -,i , N - - -
' 708 691 - - - 713 7 _ - - - -
1) '(J}ntilk including 711-8 698-0 - Tle-Y 7049 802-1 - -
23, il N - - S S Ni! | - - - -
: 5.5 - - ! 413 6 - - - -
(¢) Total, durin 1. }9’; - : - 1l o - - - B
(@) As damnped res ire at end of tria ih. 1068 - - - i 0% s1 - -
SCREEN ISXAMINATION oF REFUSE I
24, Clinker: - .. . 7 i 1 - - 2 - -
' :m Removed Hunu_:' fire-cdoar during trisd. oo . Nil Nil - - - .\;})1 :\11‘ :\‘a,» 1\1121 ! - - ¢ - -
(h) On 17" squirs mesh STeen Ieeove cred from ash-pit refuse. .. il). ‘i; %% - - - & of 4 S - - i - -
(e} = 37 - g 4 43 B - i B e et o - - 53 - -
}1‘11 o “ «“ « “ residunl fire. ... 1h. 4 h i - - j - ')1 4 l; ji - - 51 - -
“ ;,, i « « « w“ TS b 4 - - - :g 1§ f ‘1\; 17(, - N I{J; - -
(f‘ Total—{over 3 soreen sized—recovered. .o 1b. 14t b 6% - - - 17 “ d *
95, Unburned combustible: e . " , ; _ - 3 - -
) Lur) {(Lm I square e «h SITERN FOCO, 'rod from fxch-ph refuse. . 3) f\\ 01 - - - N l}‘ f,?‘ i ])12 - - 2" - -
I . 1b. b h - - - LY e t e i _ _ ap3 - -
« reslduﬂl fire.... 1b. 441 b 40 - - - Nil 59 | 51 | - if;t - -
“ R 21t b 24} - - i - 44 N 3 - - ot - -
P SOTOON S120)—TeCOVRTRd. oo b 80t b 643 - - i - 50 a9 a5g vos
5. ~ ant w1 1 91 472 - - ~ -
..... b. 46} 12 - - b1 ARY 34 40% [} -
) residu S 175 b 35 - - - i 10} 11} 12 104 - - - -
(o) Total reeovered. . vl s 1b. 66t b 514 - - - 464 4n 46 613 5k
Earnmren Corngorioxs vror Reruss, Dunrvep Resipuat Fire, Erc.
27. PI‘\)?:];I)) ‘;‘;‘:l};il} sis of refuse rec ‘\'vr\ ~d during trial: o ‘_145 0 ? B _ ‘7‘7: Cf:-l 3g4 3;;3"‘ ?:’)‘j : : : :
() Combustible ¢ (by difference ) 53-5 50-5 - - - 213 15-9 29-6 26-4 ¢
28. . 9 - - H - -
22-7 6-8 - - - 23-3 18-4 16-7 19-4 3-9 17-6
1-5 ‘5'1 - - 1-% ,1~U ‘1—3 1-0‘ 0-9 - - _.é(; - -
75-8 91-0 - - - 749 806 Ak??vl ?9'() 76-2 - - 7 8 -
10,860 12,824 - - - 9,550 10,470 11&})9 11,230 10,690 - - 1}.[090 - -
heot 41,368 §0,438 - - - 33,602 32,576 36,0&_?) 41,293 41,3:}:3 - - 42,.)U§ 5 - -
v.) u)vquun dent. 5 31 56 - - - 2-6 2:5 2 3. 3 - -
(Ttems (e} and (/) based on items 23{a) plus 23(d) ). . N . " . - _ _ _
{7} lunxuw allocated pit loss .. 1b. 27-0 -1 - - - 32)1 -8 38& %1§ 13,}2’0 - - - -
gM not ¢ #ble to test oI 53-6 607 - - 52-4 i )9 (‘) ‘}é'; _ _ - -
) Fuel equivalent of portion not ch argenble. 1b. 51-4 91-8 - - - 458 60-6 69+ “
of alent fuel used: o x . g 5 = _ _
2 B Ter it endenlated. b, 6573 §00-6 - - - 668:5 056-5 013 047 720-5 - - 6851 - -
{b) Per hou 1h. ‘2);) {{% - - - :}-8 i ﬁg an ;3"> ég - - “’-l - -
Por s erate gt . -8 - - - 2- 2- . -2 -2 2
(2) I er square fnot of hl: :ttt‘:}ﬂxr‘.‘\u B },l; e ot - - - 021 01 023 022 023 - - lgff - -
{e) “ therm e delivered to cooling water............. ... .. 1b. 4-94 §-46 - - - 10-30 979 1074 10-27 10-62 - f
30. Total ash in {uel used, from fuel analysis. ..o ool b, 62-7 26-4 - - - 62-7 60-3 53-9 697 72-9 - - 38-9 - -
O B st v e, Ih. 93-9 220 - - 600 576 51-4 79-3 798 - - 59 - -
(b3 Por ceny of fuel use A HJ ﬁ»:s - - - ‘J)l 88 73 })l-S ]13 N - e N i - -
(c) * tom « b, 286 70 - - - 182 176 146 226 4 76 |
GeNERAL Data :
32, Circuls "mw witer, average temperature: ! '
() Flow by \mrmrs;fmph b 131 133 - - 115 114 136 30 130 - 1)(3
by hcturu 102 104 - ! - - 82 8¢ 108 101 10U - - - -
33. Cooling water: !
(u» Average temperature, inlet by ih(-rnu)grdph ............... °F. 56 - - - | - - - 68 - - - - - - -
(&) H outlet . °F. 94 - - - - 108 - - - - . - -
(e} « “ difference ............ . K. 38 41 - - - 38 39 38 40 _ _40 - - . 39 - -
\(l% Totul used during tn |1, corrected U 172,121 173.230 - - i - 170,757 171,889 171,877 171,492 111,1?_\'{ - - 172, 1?4 - -
(¢} Hesnt delivery per hour, B.T.U. ()25 501 73,084 - - 1 - 67,501 69,830 68,035 71,%{)0 71,5376 - - 70, Hh - -
[¥3] « i pmmd of Tuel used.. . i 10,089 11,826 - - i - 9,706 10,211 4,511 9,734 9,419 - - 4,830 - -
34. Flue gases: ; 2 ‘ .
((l) Average temperature by recorder. oo °F. 300 335 ! - - i - 320 312 312 327 32{) - - 337 - -
by “ carbon dioxide coment £ Lo i % 3.6 10-1 ‘1 - ! - | - g-9 | 55 12-1 12-6 13-6 - - 12-0 - -
| i ‘
35, Average! z | " 39
{a) Draught over fire by recording gouge ..o 0-009 0 023 - - i - 0-030 0-032 0-015 0-018 0-011 - - 0-022 - -
(b) Room tewmperatare, by thermograph .. B7 i - - | - 72 71 85 72 7% - - G5 - -
(¢) Outdoor terper: dure , by thermograph | 53 ()4 * - | - | - 22 31 i 59 51 56 ! - | - 47 - -
| ! ' | ! | [
Sgerion “C7, Irexs 36 1o 56 (2) Incrvsive—One-Day “Erpcmney”™ TESTI | 5 ! H
36. Duration of “eflicioney™ trial.ooooooo hirs. : 24 24 24 24 ; 120 24 24 24 24 24 24 24 24 24 24
37. Fuel fired: '
N tay City gas used for kindling. ... ... oo cu. ft. 101 200 200 200 300 102 100 100 100 100 100 287 lDf) 100 100
(3} Tuel cquivalont o gos used. . b, 3-8 70 70 7. 114 4-0 3-9 3-8 4-0 4-1 3-3 96 3-9 3-8 é -0
{¢) Quantity during tri: ul FPUER LN 247 232 232 970 243 235 244 237 2387 206 191 229 220 225
{dy Total, including d‘nqm\alcn ............................ 1b. 250-8 2390 239-0 2390 981-4 2470 238-9 247-9 241-0 241-1 2093 200-6 232-9 223-9 229-0
38. Refuse removed: . . » . . .
(@) Through fire-door duruw tricd e 1b. Nil Nil Nil Nil Nil : Nil Nil Nil Nil Nil Nil Nil I\'xl' Nil . Nil
(b1 ¥rom ash-pit Ib. 14-6 1-8 1-0 1-3 90 63 78 5.0 7-8 10-0 0) 2:8 13 12:5 15-5
(¢) Total, during wrial 1b. 146 1-5 1:0 1-3 9.0 63 78 50 78 100 0 2-8 13 . 12 § 155
d) Dry ae dysis of tote 4l refuse recove red, ash.... Ly 46-5 40-3 211 24-3 655 8.7 841 70-4 736 33 - 6-9 6245 62-7 60-4
(e} “ “ “ combustible (by ‘ . X
) difference) ... ... i 33-5 59-5 789 757 345 21-3 159 296 26-4 1(7‘? - 93-1 377 37-3 39.6
(f) As dumped residual fire at end of trial o000 o b, 50-9 855 900 90-5 1715 73 70-5 79-0 77-8 64-9 603 430 60-3 475 49-8
30, Dumped residuzl fire:
fa) Dry analysis, & 19-1 6-9 95 85 215 233 18-4 16-7 19-4 22:9 1.3 1-9 17-6 20-3 231
thy * 1-5 2-1 2-7 3.1 2-3 1-8 1-0 1-2 1-0 09 4-0 2-5 48 4.6 4.6
ey * “ 79-4 910 878 88-4 T2 749 80-6 82-1 79-6 702 94-7 956 -8 75-1 723
) ealerific v lhl(‘; fles 11,466 12,829 13,010 13,100 11,220 9,550 10,970 11,660 11,250 10, 690 14,350 14,040 11,660 11,350 10,990
(F) Sensible beat, total est [T 41,481 69,512 84,0645 84, 902 113,630 37,449 36,167 40,527 39,911 33,089 30.780 47,581 30,934 24,368 25,547
‘ coal equivalent. 3 4-9 5-9 59 86 29 3 3-2 27 2-0 32 24 1-9
(1terns (6) and () b.m d on items 38(a) plus 38() )
((;) Portion allocuted to ash-pit loss ib. 20-4 5.7 26-7 17.9 464 146 8.7 11-3 11-4 11-0 0 08 9.8 9.9 12-2
“not chiargenble to test. th. 605 79-8 63-3 726 125:1 58-4 61-8 677 66-4 53-5 60 42-2 50-8 37-6 376
(t) Fucl equivalent of portion not cha 1b. 586 735 60-8 694 1288 51-1 50-4 682 667 551 5741 39-8 50-7 38-1 382
40. qumv,zlrmt fuel used:
Yy Total for trial, ealeulated. ... 1b. 189-1 160-6 172-3 1637 §44-0 1930 1767 1765 1711 183-3 150-2 1576 1798 1839 188-8
( ) Perhour.. ... ool .. b, 7-9 -7 7.2 68 70 80 74 74 7-1 76 63 6-6 75 77 7-9
(c “ ¢ squsTe fmt of grate surface per hou 1b. 2:3 2.0 2.1 2.0 2.1 2.4 9.9 9.2 2.1 2-2 1-8 1.9 9.2 9.3 9.3
heating . Ib. 0-24 0-21 0.2 0-21 022 0-25 023 0-23 022 0-24 0-19 0-20 023 0-24 0-24
P) “ therm e delivered to mmlmg water . .. 1b. 11-52 Q.54 10-37 10-00 10-05 1172 10-85 10-74 1045 ll'lQ 9-20 9-49 10-99 11-21 11-56
(/) To equal one ton of stove-size American anthracite........ tons 1-00 0-83 0-90 087 087 1:02 0-04 0-93 0-91 0-96 0-80 0-84 0-95 0-97 1-00
41, '_}‘ow% ”S%) in fuel used, from fuel analysis. . ..o ooviiiiiiiianny 1b. 180 70 7.9 75 421 180 16-2 135 16-9 18-2 0-7 26 153 16-0 19-8
42. Total refuse:
(@) FOT BeBh. .ot s ib. 35-0 75 7.7 19-2 554 209 16-5 16-3 19-2 21-0 0 3-6 22-8 22-4 277
(b) Per cent of fuel u:ul o % 18-6 47 16-2 11-8 6.6 10-9 9.3 93 113 11-5 0 2.4 12-8 123 14-8
(e) “ ton ¢ Ib. 371 94 324 236 132 218 186 186 226 230 0 48 256 246 296
43. le('nh\tmg water, average temperature:
() TAOW ot e et e e e °F. 129 132 135 134 139 114 112 130 124 125 124 126 126 12 129
(B) RetUrn. . oo e °F. 103 105 109 108 113 86 85 104 98 99 98 99 99 103 103
44. Cooling water: . .
(@) Average temperature, Ty SN °F. 57-1 674 70-7 70-8 756 38-0 382 652 544 53-5 553 554 57-3 62-9 631
(b} outlet. oF. 95-5 106-4 1101 109-0 1145 76-9 75-8 103-2 921 91-7 632 94-1 95-7 101-1 1013
¢} “ “ difference . °F. _38‘4 390 39-4 38-2 389 38-9 376 38-0 3.7 382 37-9 38.7 384 38.2 38-2
(d) Total used during trial, correeted. . . 1b. 4219% 43,152 42,174 42,899 215,828 42,324 43,307 43,244 43,417 43,210 43,060 42,932 42,604 42,930 42,769
(¢) Heat delivery per hour ... BI.U 68,437 70,122 69,236 68,281 69,963 68,600 67,848 68,470 63,201 68,776 68,008 69,228 63,167 68,330 68,074
“  pound of fuelused ... B.T.U 8,684 10,479 9,644 10,011 9,947 8,531 9,215 9,310 9,560 9,005 10,867 10,542 9,099 8,924 8,653
45. Flue gases:
{1) Average temperature °F. 310 348 321 317 304 308 299 302 322 312 303 303 318 313 310
(6} Dry volumetric analysis, %o 13-4 10-9 12-3 131 11-9 9.7 8.9 11-4 131 13-2 11-2 14-0 147 13-7 13-4
(e} % “ “ g Ve 62 86 7-0 6-2 77 99 10-8 77 67 66 83 5.0 4.7 5.3 5.4
@ « “ “  carbon monoxide. . 4 0-3 0-0 0-0 0-0 0-1 0-2 0-1 0-6 0-3 0-2 0-1 0-4 0-2 0-1 0-2
(e} « o« “ nitrogen (by difference) e % 80-2 805 807 80-7 80-3 802 £0-2 80-3 749 §0-0 80-4 80-8 §0-4 80-9 81-0
(f) * weight per pound of fuel used... .. .oeweernanonns 1b. 13-5 19-5 15-3 15-2 17-8 21-5 23-8 18:2 15-6 15-3 20-0 15-2 12-8 137 13-6
A8, TOXCESS T, oo it e e e e 41 67 48 41 ! 56 87 103 50 46 45 63 30 28 33 33
47. Draught average:
(@) Over fire.. . 4-010 0-016 0-024 0-015 0-030 0-037 0-039 0-013 0-008 0-012 0-018 0-008 0-007 0-011 0013
By Influe oo i e 0-010 0-017 0-020 0-008 0-026 0-037 0-037 0-010 0-008 0-011 0-019 0008 0-008 0-011 0-011
48, Average:
{a} Room temperatlile. .., ... oevuioioneei i ciaaeaes °F. 68 73 72 70 77 89 70 61 88 7 68 86 66 7 7
By “  relative hummny . % 64 64 55 64 1] 28 31 49 41 49 45 36 40 52 64
(¢} Outdoor temperature. 35 58 60 60 i3 21 15 51 53 533 54 44 42 3 61
{d) Baromeiric ProSsUle. .. o iuvr s i e ansnrnnsnaaneannes 29-897 29-923 29-485 29-618 29-818 29-828 29-944 30-106 29-738 30-004 29-921 30-169 28703 30-014 23-834
49. Efficiency: )
fd Grate. . . e e % 8§'q 97-1 87-0 90-9 975 07-4 98-3 06-9 a6-5 87-7 100-0§ 97-8 94-5 94-8 93-1
by Oversll thermal . o oo o 65-8 753 67-5 70-1 756 661 717 720 76+5 74-7 70-8 70-9 69-8 69-2
Hear Accornt Per Pounp or Feen Usep v B.T.U. anp Per Cenr
50. Hent delivered to conling Woter ... . i v iiein i anenn B.T.U. 8,654 9,644 9,047 5,531 9,215 9,310 9,005 10,867 10,542 9,099 8,924 8,653
51, Loss due to stoam formed from moisture in fuel end that formed
by burning hydrogen jn dry fuel. ... 299 345 207 83 83 42 94 305 396 283 283 261
52 ¥in 4lr) fiue 783 914 470 1,233 1,308 1,063 8§74 1,123 774 809 783
53. u n?\m ned combustible muitor in refuse 1,460 1,864 332 339 218 384 281 03 04 671 857
54, ¢ “ bon mmm\uin 140 Nil 72 17 1 10 441 121 81 102 55 109
a3 “ “ padistien, vrrers, smlung 1.824 1,523 1,692 20 ; 2,014 1,600 1,673 2744 | 1,878 R 12 1.847
Au. Totel ecdorific 15,190 14.280 14,284 13,160 12,900 12,850 12,.8%0 12,053 15,235 14,900 12,840 12,7 12,510
St at dedivere 65-8 758 67-5 1 56 G- 1 17 724 G0 4T 714 705 W09 - 64-8 692
2.3 i 07 -6 i 06 AR 2.6 2-2 2-1
53-8 : R -2 i T8 R 7-4 6.0 G-2
111 BEEN 17 H 4+5 28 003 | G5 §-8
i1 i1 0-1 ! 1-5 0 0-3 ! 0.5 4-9
13-8 RY 15-7 i 10-3 3.9 is1 ! 146 -5
| ; i ! : ! i
106-0 j 100-0 : 60-6 [ U 1600-0 i 100-0 -4 1080 1000 v 164-0 ! -6 1we-0 1030 100-0 1000
a Phe dota given for trind No. DS=X3 are the avernged results obtained {oe five repeat tests, all of which very closely approsimuied ench otherin vidue,  (See Table A)
b Average of two tests only; totals, therefore, nre non necessarily o t. wee nbile A).
recovered during fivst four days of trind was not available for chemieal analysis after having been soreened, the values reported for ftems 287{a) and (b) are assumed to be the same as the values reported for items 38(d) anrd (e} In the “stlicieney” port of the trial.

reported for

valies detormined by handeoperated Orsat makiog one determination per hour from ¥ wum. to 11 pam, deily, night determinations (11 pan. to § 2.m. not mude exeept for trials prefixed

and quality

added to the dumped residual fire, thus giving a grate elliciency of 10075 (item 49(z) ) and no combustible



TABLE C

DeparTMENT oF MINES AND RESOURCES
Bureao or Mings—FueL ResgarcH LABORATORIES, OTTAWA CANADA

Detailed Data and Results of Seventeen Burning Tests Made on Various American and Eastern Canada Coals in Comparison with a ‘““Standard’’ Sample of American Anthracite in a Domestic Hot-Water Boil
Tot-Water Boiler

\ -

\‘\\\ Kind "Séil&?ﬂll(‘;l" American Coals Eastern Canada Coals
~ g b Semi-hiturainous Bituminous Biturninow
turninous
\ Fuel | Sample No. 3-34 4-35 15-36 17-34 16-34 7-35 6-34 12-34 -3 10-34 9-34 7-34 11-34 2-38 6-35
- - - - - -35 3-38 13-34
o Fulton Pocahontas | Upper Free- | Pittsburgh Syvdney o i i i i
Name or area A\I:ﬁ?:;_?:e seam, _ | No.4seam, | portseam, | No.8 seam, area, &l\:{d{my area, Sp;?gé"“ SX T(lof;ey 1;’::{?“ Plclt‘ou Syfiney Joggins Pictou Inverness Inverness Minto area
Pennsylvania| W. Virginia | Penns) lvania Ohio Nova Scotin ova Scotia Nova Seotia | Nova Seotia | Nova Seotia | Nova Scoti ares, . ared, area, area, area, New
I — pr va Scotia | Nova Scotia | Nova Scotia | Nova Scotia | Nova Scotia | Nova Scotia | Nova Scotin | Brunswick
tem ; ze, ote. Stave Lump Ege Ege Lump Lump Lump Lump Lump Lump Lum L L :
Column No 1 p 3 : p ump ump Screened lump Lump Lump Lump
5 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Seerion “A”, Ttems 1 10 20 (NCLUSIVE—GENERAL
NI T L) S R R PR T T P PPEEER R DS-X5a DS-78 DH-132 DS-76 S~75 o - T Ve LT Qg
£ T o S, O Ohservation, EoBficieny I 53 S o 370 D75 DS-50 DS-5 EDS77h D§-71 D67 D09 DS-68 D§-66 D870 DH-200 DS-79 DH-201 DS-72
E s e e SR 10-9 to 1-12/34 | 29-4 to 4-5/35 | 25-30/1/37 8-13/4/35 —6/4/35 -15/6/35 71971/ o/ o B S 3 8 3 | g e
4. Duration of trial, continuous total........ooiiiaiann hrs 120 120 /2 140/0 1/20/ ’ ! 65’3630 1 1%3/30 ! 111/210/ » 24 2541/35 e ul)‘?—a/m 21“2%(’)/&5 11_]%%/55 et t??(; 2/ M“H];)/"l)/35 18_2%2/35 MEAVC t(; 1.8/35 17”22?10/%8 479?} /35
- “ 2 2 0 126 : 9/3/3:
z. %\Ium bbf OIf five por{iodﬂ zlu(rin% 24«11({111" day..... . 3 3 3 3 3 3 s 3 ) . , 120 120 199
s Intervals between firings (34-hour day). ... 9,5, and 10 9,6, and10 | 9,5,and 10 | 9,5, and g > ° : 3 3 3
T tto of combustion, per cont of Faded capacity of furnice ' 5o » D e 5117( 5 a{:l_l 10 9,5 nsrg‘l 10 | 9,5, aglzd 10 | 9,5, a;]d 10|95 ar?zd 10| 9,5 155“';(1 10| 8,5 ag\ld 0] 95, arn"d 101 9,5 3;12(1 10 | 9,5,and10 | 9,5,and 10 | 9,5, and 10 | 9,5 a.n3d 10| 9,5 an3d M| 435 rmgd 16
k 5 ! 53 : 52 54 ; »and 10| 9, 3, anc
8. Furnace: b2 83 56 52
() Averoge rating, feet of water radinbion. oo ieriaena e sq. {t. 880 880 880 880 850 S8 Q .
gb) Nominal grate area. ... 8q. {t. 34 3.4 3.4 3.4 5.4 “‘*g.ll 8834 88:(;)_4 Stg”‘ 882‘4 ‘%g 880 230 880 880 860 880 880
¢) Area of henting surface. . . ..Bg. It 32-4 32-4 324 32-4 32-4 32-4 32-4 2.4 39-4 394 ;7;'2 2-4 a4 34 3-4 3-4 3-4 3.4
(d) Volume, grate to top of {irepot cu. {t. 5-4 5-4 5.4 5-4 5.4 5-4 5.4 54 54 5.4 " ‘}%’i 52'2 322 32:4 32-4 32-4 29.4
. 5-4 5- 5 5.4 5. g ke
Baw Foru a8 Firep Uniess OTHERWISS SPECIFIED ? 54 54 G4
9. Sercen tnniysic: (Made on a representative portion of “hulk’" sample
received st )
() Through 187 on 12" round hole screen.....ooooevciiienianns % - - - - - _ _ _
(b) “ 120 0«10 :‘ “ iemesenaaeianennsiannn 9% - - - ~- - . _ _ B - - - - - - _
« g e % - - - - z - - - - - - - - 5.6 - - -
P % z z z N N . - - - - - - - - G4 : 5
“ g A - 00 - 15 18:5 3-8 67 67 176 N 1 3 ” - 1049 - 8- -
$ 4 o - 76 8- . K: . " H -
woa o % Tos 0-0 12-0 13-7 17-3 63 7.2 7.2 56 &9 13 23 o 77 213 7.0 7.7 3.3
w B w u & 5 26-3 60-1 36-5 20-8 11-9 15-8 15-8 11-3 9.6 10-6 16-8 16.7 e 12-2 81 12.7 5.2
P e % o i k& it s 590 11 17 12:7 7.7 13:3 11-4 13-8 101 53 180 i 1.8
, » 2 -9 ‘ E u-5 21 2 12-1 21-4 12-9 24-0 .8 ¢ : ¥ 9 G- 16-8
“oa " o T 0-5 5-d 0-7 2.0 3-2 10-9 69 60 7.6 4 10-8 17-9 17-7 8-2 180 14-3 H
« proow % 0-5 4.7 0-7 25 18 102 83 83 ' ¥ 126 59 100 135 3.8 108 : 32
% : : : G4 . 3 ;- 3-8 3.7 2
P VA & o3 big o7 184 1.0 764 8¢ 884 54 e Sl e 50 0 i 9-5 3-0 100
e & 03 11§ 24 3o 21k 5o Lo e EE 6048 364 414 435 694 I ey R 584
. L0 a . ar 5 B 48 B3 364 13-6 ¢ 768 7.9 ¢ 65 ¢ g ¥ ) 28 2 3.8 ¢
) TS eneeeeeneeeeeenns inches 2-06 1-42 2.31 2.10 9.78 .6 55 X ; 28 J'D & 6-2¢ 6-9¢ 8-84 2-6 6 . &
() bility nf»r J(ini‘r{'b. )Mlt st on: ! 1-60 1-55 1-55 2-00 144 1-72 236 183 153 4-08 ]'(7)0;;, %%7 ?-glg
(1) =4 (round hole sereen) conl.. - 76-0 - 855 88-0 3.5 93.0 . . :
F?) ?,:" I[;o ji: (mun(‘i‘ hl)lx:‘.?:ttrnm{) BHAC. L 92-8 62:0 7#: G) 73 5 :;‘»M) 77-0 72-0 g;g ?7;?,8 gg 8 ggg g%g ?gg ggg ggg ;39'5 8§82 092.0
o d ) I R LR - - 72-( 794 7. - 0. 0. 7 - e 9 Y - 80 3. 77, v
ty per cont’” by tumbler test on v 0 70-5 70:5 725 60-5 82:0 79-5 63-0 60+5 776 68v8 5?;2 égg
o 137 (square hole screen) size...ooveiinneaienaee 28-8 71-5 57-9 48-2 363 14.3 59.0 59-0 54-3 54-4 46-2 47-6 47-4 580 29-1 N
- a7 58 . 44.8 0
10. }’mx(imnt,"o anulysis: o 0.9 2-6 49-5
@) Moisture, To 2- 0-7 0-3 1-6 24 2-3 1-3 1-2 1-6 3. .
@) Aah % 02 9.2 9.4 82 50 4.8 11-0 114 9.7 W TR 179 o P ot o8 4-5 1-0
(e) Volatile matic % 51 15-9 15-3 22.0 407 39-0 314 31-9 31.0 32-6 25-3 27-6 34 303 e -4 1.6 215
(d) ¥ived earbon ( % $2-5 1.2 745 58.2 45-9 53-9 56-3 55-5 57.7 521 55.7 53-1 io o i R g 30-1
48 G- 54 . .
1L 'LTH,iEn,'M;(oj::rizslysis: % 46-9 474
1) ATDON. e st e 2] 819 81-3 §2.2 780 72-6 78-5 74-3 7. 3
{1y Tydrogen... & o i 42 50 5 5 49 i 5 e o4 e o R na 03-8 626 629
@ Salphor o 4 o8 2 o4 52 50 48 -0 14 0.7 114 175 17.9 5.9 &8 43 0 14 218
(¢) Niveogen...... .. % 0-9 1.3 1-2 1.5 1.1 1.7 ; bog: o o 1-2 0-7 65 6.4 141 7-0 2
(f) Oxypen (by difference Y% 3-8 9.4 9.3 (;,]) 8.9 71 :33'6 é‘i %2 !1)(4 ”yi 28 %z (ljg é.g 1.2 ;i g.g
o . . . .4 K N
12, Culo(ri)ﬂnkvof}uo:l . BT.UN 11-3 89 2.7
1) As firod, grogs VAl . ..o 3. 1.U./1h. 13,190 14,190 14,060 13.900 13.980 14,100 13,540 13,250 13,440
; T T 18 5o Toq ' it S 1 . b 3,2 . 12,530 2,2 .89 38
(b} Dry, ex vl is'"ll‘{'Ii"/U-{x/l}ff 13,580 14,280 14,100 14,130 13,610 14,430 13,710 13.420 13,660 13,040 o e 2o 11,880 12,200 11,300 11,000 11.590
(¢) Gus used for kindling (ass UL e Tt 500 500 500 500 500 500 500 500 500 "500 500 '500 "500 “";68 12,238 12'900 11,620 11.710
. . . * b 500 500 ‘s
13. Fuel rutio, fixed ('n,rbpu/vul::t)le P LT AL S PPN 16-50 4-65 4-70 1-80 1-20 1-40 1-80 o or 500
ll% 8’:ﬂ()"oﬁ-i};lx;d[:::ﬁk1Li‘n mq. deed by “coke button” Non-¢: 218:8 G ]8i5 e 104 1.4 135 13:5 15-0 1;‘{5 Ié'gd 1‘11:20 1?:520 1%-9110 1'13.3’0 1%‘25 1’?28 ¥ 188 1-60
5. {0) Caking propertics ug judged D} ke 5 on-cak! 0 i ) A 3 ’ . . BN - . 2. 5 "
. .)“.E s = Por vent swelling X 100 ing 0:;)0( m:)d (J‘).Od Good Good Good Good Good Good Good Good Fair to good Good Poord POLNFI P0102rD G 101'2
() Bwelling index = Por vent dry V.M. at 600°C. - 2,240 450 430 224 156 566 566 1,008 56 85 0 173 137 180 292 N 100¢
(¢) Caking index by “Gray" method....oviivrvinie - 52 40 69 59 53 57 _ a2 54 5 i 15 ;5 —222 ~210 516
“ e 5 12 o
16. Ash(iusibility: . . . i1 24 52
(@) Initin] defermetion temperabure. .ooov o eiirevenieans I 2,745 2,740 2,150 2,610 1,900 1,926
(b) Soltening point or fusion temperature. . N 2,850 2,870 2980 2700 2045 2:313 lg(g)gg ;338 ‘2?'(1)‘;8 ;vg’ég g'ﬁg g'ggg 1,805 1,930 2,400 1,990 1,880 1,950
{c) Tluid tempersture or Meling POINb.....oovurreusrrraneecaens T, 2905 2870 2'320 27800 2,400 21350 2,080 2'120 2350 2900 5530 3505 fz,ggg %gg‘g %ggg ;g‘-zm 1.970 2,040
17. Apparent apocific eravity, as q&zx:(ai\{ed I DULK, e v iner e aeraariaaranas 1-47 1.35 1-36 1-3 1.33 1-29 136 136 L35 . . f , 08¢ ' ,220 2,060 2,160
18. Weight per cuhie foot, as received in BUlk ... oueecveiene e 1b. 52-4 50-5 46-7 45-6 16-8 474 53.2 53,3 s a3 . <40 r1.36 r1~40 1:42 1:38 1-40 144 1-47
ég \éﬂl'miwbl?le'li- ton xff 2,}0001?(,“13(15, a8 rm‘ilweld I bulk..oveiiii e cu. ft. ggg 3:7;9 42-8 43-9 427 49.9 37.6 37.8 0 4 gg 3 :;gi 3)8? '321;6 %';g 47.5 52-6 54.9 5 51
" Grindability index by Hardgrove method....ocoovoiiiieraeninarerereees S5 5 04-4 750 67-3 65-5 760 6.6 817 ;70'3 39 B 38- 37. 49.1 38.0 0.4 .
2.4 79-7 74-9 70-0 73-6 59-8 538 59 ]
: : : 6 70-1
Sreron B, Trnma 21 1o 36(c) INcLusIvE—4-Day “Onservartion’ Tost
91, Duration of “chservation trind....ooovviviiiiiiiiiiiiiiianeenene hrs. 96 96 96 96 96 6 . _
o Fuc}(ﬁng: 1 for kindli . 1 6 b 6 96 96 96 96 9% 96 96 96 96 96 46
1) City gas used for Kindling. ....oovvniieiiniiiricreanaemees cu. ft. 00 100 100 100 100 100 - ®
{b) Fuél cquivalent to gas used. .. 1b. 3-8 3.5 3.6 3.6 3.8 03_5 102.7 - mg_,] 102.0 100 100 100 100 100 100 100 100
(¢) Quantity during trial.. ..o . b, 708 782 781 $33 855 878 826 - 503 018 91?{0 902'1 %'1 4-2 4.1 4.4 4.5 4.3
(d) Total, including gas equivalent........oovereanrrianen e 1b. 711-8 7865 7846 836-6 8588 881-5 829-7 - 8967 9220 918-0 908-1 8‘1)5 1 82(23 2 gég . %,8?(‘) 1,051 051
) vlar R 82 ,060-4 055 o
23. RU“ZBO rmlnovullzf ) Jaring tril b Nil Nil ? 3,065-6 955-3
a) Through fire-door during trinl....ovveiiiiiinranesenens . Ni i 2.5 Nil Nil Nil Nil B .
(b) From ashepit during triad.cooooeoneeomnnnmeanrees ib. 66:9 81-3 53-8 0 79.8 ;9 1:;1 s - I;I(;%, 5 Nq;}; l“i Ifﬂ}lg N"IT Nil 6 6-8 30-3 Nil
{c) Total, during trial. . ...oooeie.. R TR T 1b. 66-9 81.3 56-3 70 72-8 79 1318 - 100+5 o4 156 158 97-8 138 89-5 85 90-5 155
(@) As dumped residual fire at end of trial ..o Ib. 80-6 100-3 108-5 01 623 785 69 - 71 78 92’ 5 8.5 2; $ 17'2 3 gé 5 91-8 120-8 155
). f -8 5 E . . .
SerEEN EXAMINATION oF REFUSE 58 85-3 80-3 1075
24, Clin}mr:R i b firo-door during trial b Nil Nil
o) Removed through fire-door during trial......... eaar e . i 3 21 N Nil . _ .
(b, On 1" square mesh s‘crecn‘l"ecovered‘{rom ash'plt',“mfuse. .. %E 43 1 H il 1% Nl}% Nl‘lﬂ - N’!,, Nllﬂ 3] N113% Nil Nil , 6 63 303 Nil
c) “ 3 ‘ ‘ . . 4% 3 2 31 33 91 4 _ 51 . 3 3 3% 3 2 18
@ uonon o esdiee B b i i : B i b - i 6, 12l 104 o 12 h i > 2
3 A . enaanen . & 3 1 _ s 3 D HY b 153 H
() Total—(over §'" screen size)—recovered......ccorvierrrerses 1b. 141 b 4% 173 8§ 04 53 103 - 12§ 11; s 1:3::: 2%% 35;{ 2‘3;% 3?1 EE 23%
$ 5 ] 73
25, Unbz.lrn(g)i clt)’mbustiblc: \ it ot rof b . ! b 633 512
@) On 17" square mesh screen recovered from ash-pit refuse....... X i 4 3 91 2 9 3 B 4 .
G 9T e e residud 1b- B ; 5 5 1 19 - 12} 101 i o 5 3 2 : ; |
@Dty o« o« r  rosidual fire b b 5 8, 513 321 35t 36 Z 364 il 46 & 52 12} 4 o 4 7
.\ 165 15 113 184 1 - 3 ¢ h YLE 8% 183 L
(e) Total—(over ¥ screcn size)—Tecovered......oeeereess ib. 803 b 821 738 77J} B5% 713 7:(],% - }33} ;8% 17,",31 q?v }’g‘ égﬁ E% ig; lgi ?gi
3 513 503 2 H 1 ;
20, Rcfuse—-—(throughd%” screen1 size): ; b " S 40% 64
(@) Recovered from ash-pit refuse . 46 65% 454 54 551 573 ~ . .
®) “ residual fire.. llg 17} b 20 gg; o 123 ;ﬁ ?Zg - E?i ”{34 1(1)%’} i}Q’.’- Ziﬁ: 1078 70% 713 74 o
{c) Total TECOVETELl. ...evvr e vareraae et e 661 b 943 731 75 693 80 1132 _ 914 ¥ 1183 1?:’;’" 9;% I;g% (Z)SL 13;; 32;! 254
Fermatep Corrcrions rok Rerusk, DUMPRD Resiouar Firg, Erc. - * i B 963 1464
97, Proximate analysis of reluse recovered during trial: . .
(@) Ash e oieeuinnns N T 0 46-5 40.4 35-4 515 53.7 39.9 32.7 _ £a.
(b) Combustible ¢ (by differeneel.....ooiriiriarireenieeens % 53.5 506 64-6 485 46-3 67-1 67-é - 22{25 gg ;ﬁg 732'7 g;% g?)g gfliﬁl) 25233 i 778
) : ab- : - 33-1 .
28, Dumpe(})residuall fire: b 7 907 ) 3 2245
(@) Dry analysis, ush oo ii i o . $-1 91-8 19.7 18-4 12.5 25.3 _ . 2. )
b) b yolutile dnn L% 1.5 2.9 3.8 11 10-8 65 5.9 N e w1 579 B 398 31-2 381 34-6 43-0 43.9
{e) _fixed carbon d (by difference)...iiieiinisrn % 758 81-0 74-4 76-2 708 81-0 68-8 z 75.8 6.9 saa o g 13-3 35 8.0 7-3 5.8
() ]:er_onlonﬁe value, gross do. oo .U./lb. 10, 860 31,900 11,320 11,320 11,490 12,650 10,620 ~ 11,290 10,930 3 t;4h 9 8")0 5 ’_;3 6 55-5 58-4 57-4 49.7 503
() Sonsible hout, total estimated B.T.U. 41,368 51,428 55,661 46,683 31,934 40,271 35,397 - 36,423 40,014 17,45 4504 5,530 10,110 8,430 9,350 7,950 8,100
conl equivalent, . o..oiiiiiiiaene e ib. 3-1 3-6 4.0 3.4 2.4 2.9 9.6 - ' f ,453 45,041 39,758 39,116 41,707 43,750 56,738 55148
(Iteros () :mél f) liz\sed !on items 23(a) plu b ” . 3-7 3-3 b 5.1 ‘i
) Portion allucoted to ash-pit loss....ooceieniniiniinnes 5 7-0 17:2 51-5 23.% 149 21.3 45-3 _ X ;
0 0« pot chargenble to test. ... . b 536 83-1 57-0 67-1 8.3 57-2 23.7 - 350 B it ol as a2l A arg 431 42-5
&) Fuel equivalent of portion not chargeable. ... .ovieuurerees b, 51-4 75-4 53-1 62-3 470 55-8 221 z 51.7 525 573 bs 403 R 420 i 372 iy
h " o . 5-8 39-6 :
29, Equivulgmz fﬁ] u-sod:l eulited I 631
a) Total for triul, caleulated. . .oooonieiinr i ncrrerenes . 6673 706-5 79745 770-9 809-4 822.8 7 805-0 _ . . .
b) Perhour. ... B L IILEELLEEL LAt 1b. 6.8 7.4 7.6 8-0 8.4 8-6 8-1 N 84%% Sﬁg:% 8571 MG'? 868-3 9363 2333 1,000-6 1,010-8 9874
(c) Pgr square &00[7 of %mf' snr!‘ilcc per ‘l‘mur.. ........... ﬂ: 3.0 9.2 9.9 9.4 2.5 9.5 2.5 - 5o 59 g% g(u gg 2§ 87 10-4 105 (9
) . henting ¢ P ) 21 0-23 023 0-25 026 0-26 . _ . . : ab : 2-9 2:6 3-1 3- 5.
{e) * therm e delivered to eooling watex..... hearaae e 1. 9-94 10-83 10-11 11-{)6 12-32 12-55) lg%g - 1%1 13%% 1(2“723 193(7) 1?%8 1?%? Iggg 12%‘2) 0"%3 a) ;q
30, Total ash in fuel used, from {ue) analysis........ e 1b. 62-7 65-0 684 63-2 64-6 39.5 8854 _ 816 057 ) : § 1406 13-70
31 Totzzl ;e,fruse: i o ; 150-0 151-5 120-6 141-2 97-1 114-0 147:7 190-0
G B s T L ETEEEREEELEEELEE R 3-9 985 1078 93.0 $6-8 1003 177+ B
b) P};r cent o‘f‘fuolttlsed 1‘[/;) 14-3 (13~9 14-8 12-2 10-7 12-2 gi”,(l) - 1%1‘(5) ligg 1?3 2 ]‘;l\: r2 ﬂl}? 160-1 1288 135-8 163-9 197-8
() “ ton . 286 278 206 244 214 244 440 - 250 978 g9l g7 aiod N o34 -0 16-2 2.3
Gengran Dara wli 324 446
82, Cireulating water, average tlmnpnrﬂturc: op
(@) Flow by thermograph.....ooovvivmaerarrrrnnaererees f. 131 119 119 117 116 135 118 .
(b) Return W e °F. 102 88 36 82 0 109 8 - s 1s s 21 s ur " 182 135 17
33 Cool(in)g Kvamcr: ture, inlet by 11 ) 5 i & 102 82
) Average temperature, inlet by thermograph...... 56 ~ 40 38 65 2 _ " . .
by e outlet « 94 56 - 7 76 103 76 z 3 il 38 a 37 38 - 58 , 2
f&% Total used durin irial. bomrected LI 172,121 171,68 171,301 175,05 172,054 172,498 20 : H 38 39 3 38 i 15 3 n i
otal used during trial, correct . , 68; . 5,025 ,054 ,479 171,690 - 70,503 y o oo o . ) o 39 43 3
(e Heat delivery per hout........ PR : 68,501 67,957 74,962 67,458 66,461 68,273 60,807 ~ 15‘1):330 ‘Z%ii?é 1 13(53 J(gg‘:i 1& 852 169,946 174,146 172,369 167148 170,4i§
pound of fuelused....o.viveiiiiiiiiiees 10,089 9,234 9,802 8,400 8,120 7,966 7,252 - 8,101 (- l't"'ﬁ'ié ]8107 :(-g;;ll 72;3(1)(1) h?gﬁ 7?9%% 7%. 513(37 67 456
s , , L , B Dy 110
34, Fluo(g;m(is: ; ture | ) op 200 250 7,207
@) Average tempernture by recorder. ..o viee e 7. 3 it 373 436 438 410 _
)« carbon dioxide content £ e % 18-6 11-2 9-8 1-2 12-1 1240 3?1.5 - 4}?-6 4?}.3 3?‘2 9 4}2 7 3% 5 4%? 6 "“1"? 3 416 420 445
2. 2 . . . 123 116 .
. Av‘)fﬂ)geiu Lt fire L di i 0-009 0-030 v
@) Draught over fire by recording gauge.. oo venneeeans . . . . 0-025 0-022 0-015 0-01 . _ .
{(h) Room temperature, by thermograph. . .. . 67 64 71 74 70 ? 74 s (;g oi _ 72 021 0-023 0-020 0-014 0-023 0-023 0-013 0-010 0-043 0:035
{c) Outdoor temperature, by thermograph......o.ocoeaeieanrnsrs °F. 53 43 2 47 35 68 30 = 7 GS’ zﬁ Gl? "i ’{g 66 74 67 6
“ - - J 45 68 50 19
@Qperion “C”, lrems 36 To 56i) IncLusivE—ONE-Day “Ermcieney’’ Trsr
36, Duration of “efficiency™ trind oo e brs. 24 24 24 24 2 24 24 .
1. Fuel fired: ©for Kincli i o1 wo # 2 24 24 24 24 24 24 24 o4 o
(a) City gas used for Kindbing. ..oooeevaenen vereenes O TG, 100 100 100 100 1
(b) Fuel cquivalent to gas used. ...ovewene. . 1b. 3-8 3.5 3.6 3.6 5.8 3.5 03‘7 10;?.3 109“7 ]042: L 100 101 100 100 100 100 100 100
(¢) Quantity during trinl.. ..o 1b. 2/}»7 263 279 289 290 289 279 300 27-7 gqo' Dq4.0 "04'1 41 4.2 41 4.4 45 4.9
(@) Total, including gas equivalont......... e Ib. 250-8 2665 282.6 2556 203-8 285-5 989.7 303-8 5307 5061 5%;3 0 Sug L ggi . 'j%: ) ggg . zég . 323 200
. . 201- 899 92. 393+ 3975 .
38. Refl?u; rfrkmvvec}l:r door during rial b Nil Nil N 9 3133
@) Through fire-door during trial....c....cee. T . 1b. 1 i Nil Nil Nil Vil Nil : . . . i . .
Eb) From ash-pit “ ceereareeeranes b, 14-6 18-§ 16-3 13-8 14-8 14-5 23-3 Ni};.g N{ég N21]2A8 N{;l g Nzll% 8 N‘]l N(}ll Nil Nil Nil Nil
) Total, during trial........ e nusbmnaeanane [ 14-6 18-5 16-3 13-8 14-8 14-5 93.3 6.3 158 28 "}‘i 2\‘~g 51-3 20-3 6-0 17:5 19-8 250
(d) Dry snulysis of total refuse recov‘c»rod, ash . . % 465 494 35-4 515 537 39.9 39.7 38.0 50-2 iR 21-3 5-8 3]_.': 26-3 6-0 17-5 19-8 230
&« g g < combustible (by differ- 78 757 23 673 69-8 711 657 669 775
. i L2111 S o 53-5 50-6 64-6 485 46-3 67-1 673 9. . , i . !
() As dumped residual fire at end of trial.co.oueniinineen. T §0-9 858 075 845 T0.5 668 713 gag %3 :? ‘g%‘d %ig égé }31) gg? «;’ﬁg %i? 33-1 225
N . i drer e 3 -0 .
b, Dun(:pedurnsidlmll fire: . 0 80:3 870
) Ly anudysis, 28 o -1 16-1 21-8 19-7 18-4 1246 253 19-0 . . - R
) « A yolafilo mater L s % 1-5 2-9 3.8 41 10-8 65 5.9 76 20153 2:‘*,_'2 'ﬁ?fl 034» 498 31-2 881 34:6 42-0 43.9
(¢) _ fixed carbon (by difference)....oooienin o % 79-4 81-0 71-4 76-2 70-8 81-0 68-8 72.7 75-8 69-0 Rk .2 u-6 133 35 8-0 7.3 5.8
R Bindhl ot | uel® | owt | opl? | ona® | opd® | pdt | pdl | el | el eBT ) et D A T et ) el | na” | e
e) Sensible hent, total est] . MY s , ,018 3, ) , 6,577 E - =’ 06 o' or ot ’ 3] NE ,95 s
& “ 7 conl equivalent. . 1b. ° 0,018 6 8167 34,268 0,577 36,167 36,064 33,858 47,196 49,145 42,733 43,246 41,553 41,104 T
(Items (¢) and (1) based on it plus 88(5) ). 3.1 3-1 3.8 31 2-7 24 2-7 2:7 2:7 2:7 3 9 3.6 ’
(n) Portion allocuted to ush»—pxt losa.,..... b 204 14-7 4G-3 22:1 15-8 211 46-8 22.9 16-9 21:0 '3'0:(% 133 ‘7"7.1 \-,‘j'.!’ 3-5 3-7 3.7 3.9
h not ehargenble to test. ... .. 1b. 60-5 71-1 51-2 62:2 54-7 457 24.5 48-3 534 141 0.0 760 o -2 37:2 41-8 431 346
() Fuel equivalent of portion not chargeable...ooovveiiiiiieens 1b. 586 64-5 47-7 57-8 53-2 44-6 22-8 467 51-2 14.4 F;(i g 7(}'5 7;"; G‘I‘é ‘;ZI) ;2) 37.2 59.4
: : 25 - ] 3.6 39.
40. Equ(ivnltint fl]x?l usvd:l ealated . i 39-6 51-1
(@) Total for trial, ealenlated...ovvieieriinninniineniaan. . 189-1 198-9 231-3 2247 237-9 2385 25792 9544 296-8 o ok 2 .
(B) POT BOUL. e cvvesevsiesaaeesecans e einesanaaarsanns h. 7.9 83 0.6 9.4 . X N iy = 249-0 235-4 225-8 2032 256-8 242-3 2761 9849 [
(r) * square foot of grate surfaice per HOU. ....oveveienns 1b, 2.3 2.4 2.8 2.8 gg 33 Ig; 13‘1} gg ]g‘{ gg f’); 115 0 10-7 10-1 115 ?] .3 {gg
@ hentiug S S : ib. 0-24 026 0-30 0-29 0-31 0-31 0-33 0-33 029 0-32 0-30 020 054 03 ] % 4 8-2
e) “ therm e delivered to cooling water.......... . . 1152 12-12 18-70 1347 1436 14.18 15-41 15-42 13-78 1513 13-93 15.05 -4 U-3 021 0-36 0-37 0-33
{f) To equal one ton of stove-size American anthracite. ......... .. tons 1-00 1-05 1-19 117 195 1.23 1-34 1-34 1-90 1.32 191 H Ql)é 1? %i 117“5; li“,; 16-73 16-78 14.82
. . . -2 1-45 1-46 1:29
41. Total ash in fuel used, from fuel analysis, .....voviiviiiinens weanenns 1b. 18-0 18-3 21-7 18-4 8- . .
& TOh:El re]flme: : 7 18-¢ 11-4 28-2 28-9 21-9 28-2 41-2 405 363 38-7 28-0 31-4 41.4 564
O e T S R LTI RR PR RPTRTE R b. 35-0 33-2 62-6 35-9 30-6 35.6 70- . X
Eb) Per cont of fucl used % 186 16-7 27-1 16-0 12-9 15-0 2(7) ; 2?;’; ?% g ‘i‘,‘f{ 5,;'7‘ 351* 8 ’3? 11 %g ?; 43-2 59-3 629 596
o) % oron % s OPOROTOUS | % 371 334 542 320 253 300 548 340 250 362 45 439 45 994 Qg" ,?“1)'5 432-2 fﬁ-l
h B s C ‘ el 462
43, Cireulating water, average temperabure: 3
(@) FIOW. o aaais e op 129 118 115 113 11 136 116 17 112
: ] L 2 11 2 £ ¥ 28 2
i i molow L ow | ow Do om |l ow e e e e R w8
44, Cooling water: ot op ®
(@) Average t,cmpe‘mturo, inlet. .. ooiiiiiiniiens . 57-1 48.4 38-5 38-3 37.9 65-0 37.6 43-4 37.7 37.4 . 2 ; .
T TR om om0 om | oR & mo @ BB R R o3 mboan @) ) E
T 3 during frinl comreoted. i a8 88 : . 38- - 39- 38-4 5 . 33 : 39. ; o : .
{d) Il'IO‘JM lllsil'd' durm’;:. tlnnl, corrected. e rlb‘ 42,794 43,188 4-2.'8.58 43,551 43,137 43,676 42,690 42,958 42.722 ° 42.8§§ t 43 62’? ! 42 7?1)3 7 42 bg?) 8 49 ('g?;"? 43 4?)51.6 382 39-3 40-0
fe) Hoat delivery per bour. oo o BLU| 68407 08,381 70,350 69,500 69,019 70,064 69,540 68,733 68,601 68,563 70,436 68,875 71,060 70472 69,953 88 1058 ey
L v...BT.U. b , 7. 1423 6,963 7,030 6,490 6,484 7,259 6,609 7,181 7,327 6,480 6,586 6,929 5,977 5,961 R
43, Flue(g;lses: . op ) ‘
a) Avernge tempersture.............. REELELEERTRE T, Areasan aead K. 310 360 373 457 484 L
b) D;‘ry volur‘llxctrw :mzl‘l‘ysls, carbon dioxide.. e 2{, 13-4 10-1 10-6 11-0 i 4?3.3 4;1(1)‘4 4(1)%‘7 4%(13.0 4(1)’{_9 4%%.5 4\;6-9 4% 2 449 452 452 413 454
ggl; “ “ «  carbon menosid & 6:2 77 8:5 7-3 5.0 53 85 7-5 7-3 6-9 69 7.7 5.9 i3 -5 1-9 9-8 9.2
« « « ? ade. ... e Z0 0-3 0-4 0-1 0-2 0-4 0.3 0.2 0-1 0-5 03 05 o3 0 67 70 5.5 83 9.2
(e) D nitrogen (by difference)............. % 80-2 81-8 80-8 81-5 81-9 82.1 80-0 81-7 81-9 80-9 s o o 0-1 0-3 0-5 0-3 0.2
N weight per pound of fuel used. .. oveiriiiiiiiiiiiiin, . 1b. 13-5 17-3 15-1 15-7 12-8 13-4 13.2 13-0 15.2 12-0 3.4 o 1% : f}}? ffia’ ?%é i]%%g 81-4
. °r : * . 15-3
16, Excess oir % 41 55
iy Dral(zghtonver?gu A 5. 85 51 30 32 [ 53 51 47 47 55 32 44 48 34 62 74
a) Over fire in. W.G. 0-010 0-019 0-018 0-018 0-008 0-012 0-019 0-018 0-018
2 i . . . 0-006 -007 009 . - 09 .
) Influe...oooennnnn o - W.G. 0-010 0-017 0-019 0-022 0-017 0-010 0-044 0-025 0-040 0-033 0-019 8835 38@? 88%3 881,2 88(1)3 88}?7; 88%2
18. ,"Lverngel:1 . o
(@) ROOM tEINPETALUTE. |\ ovientirnanencnen s vas s wees L 68 63 74 67 7
b “  pelative humidity.....oo.ois . O’,”? 64 35 26 3’(11 g‘; gg gg gg gé gi ZZ ’11'24 94 70 69 68 85 60
(c) Outdoor temperature....o.oooveaoen . °F 55 39 29 34 39 57 7 33 16 It ?b 1:; 28 33 7 48 a7 33
{d) Dorometric Pressure. ... ....oovereracasruanessmeiuaencacanes in. Hg 29897 30-121 30-411 29-844 30-043 29599 29.780 29-904 29.846 29-854 239»428 30-021 38.350 38~184 %2.03 g(l),g% gg 65 u
19, Eﬂi‘}iomar: o e o i 30-500
) GRate. . oevee it e veeeee B 88-9 91-3 81-9 91-8 93.4 89-4 80-1 81-5 03.1 X 5 . "
(B) Overall thermmal . o..ooiiiiiin i % 65-8 58-1 51-9 53-4 52-4 50-0 47-9 48-9 54-0 gg? gg{ gég g,lgg ggé g%g g;g ?2% ggg
@ > . . . 53 -4
Hrar Account Pur Pounp or Foss Usep ix B.T.U. anp Per Conre
50. Hent delivered to COOLRE WALET. ..o viviersen vrcn i anaersvses B.T.U. 8,684 8,251 7,300 7,42 i E
51. Lossbdue to Slwi:im (ormcg fr(gmlmoistnre in fuel and that formed b}; ’ A2 8,963 7,050 6,490 6,484 7,258 6,609 7,181 7,327 6,480 6,586 6,929 5,977 5,961 8,748
urning hydrogen in dry fuel L.oooveiviiiiin e B.T.U. 299 471 448 554 604 5 5 3
B2, LO‘.":',B du‘r: to heot carried away in dry flue gases.....oooiniinicees B.T.U. 783 1,233 1,084 l,:i";(] 1,281 l.gﬁ 1,?23 1,‘(,)3; 1 ggg ggg i ggg 1 g?g 1 ggz 52? 541 585 545 453
8.« unburned combustible matter in refOse. ... ovisenes BT.US 1,480 1,236 2,553 1,134 874 1,460 2,658 2,448 "926 1,334 804 ot 1.022 1,192 1,287 1,014 1,136 1,414
B “ carbon IOUOXIAe. .. or v iviaa e enees ....BT.U. 140 282 17 127 206 167 107 53 308 116 971 ii: "008 869 754 1,393 1,073 759
55. radiation, errors, und unaccounted for............ v B.T.U. 1,824 2,717 2,658 3,102 3,352 3,531 2,558 2,692 3,107 2,880 2 351 2 18:') 2,791 2 6?)? 2 }13 2 :1255 2 ég; =
| s ' , . , ) 2,519 B s 2,091
56. Total calorific valuc of 1 pound of fuel as fired, gross value....o.enun. B.T.U. 13,180 14,190 14,060 13,900 13,280 14,100 13,540 13,250 13,440 12,530 12,370 12,320 12,080 11,886 12,200 11,300 11,090
ot . : . > . ’ » ' B e , 11, 11,590
50. (@) Fleat delivered to cooling water (snme as item 490) ). Cieeen % 65-8 58-1 51-9 53-4 . . . 48- . .
bl. (a) Loiss (Lhn' 0 s}«‘oﬂlm !"nrmcd{ frffmlmoisfure in fuel and that formed 8 62:4 50-0 479 48-9 54:0 62-7 68-1 59-5 53-6 55-4 56-8 52-9 53-8 58-2
by burning hydrogenin dry fuel ooooniii i % 2-3 3-3 3.2 4.0 . . . . . . .
52. (a) Loss due to heat earried away in dry flue gases.. ‘%‘; 5.9 8.7 7-7 10-6 32 gg ?gg %g 3(11 %% 2(7’ 13% 4-6 4.5 4.4 5.2 4.9 3.0
53. @) *“ “ unburned combustible matter in relus %o 11-1 8-7 18-2 -1 6-6 10-4 19-8 18-5 5.9 110 A 7~ 3.5 10-0 10-6 9.0 10-2 12-2
hd. (a) :: :i “  carhon monoxide. ... ..o % 1-1 2-0 0-1 0-9 1-6 1-2 0-8 04 2.3 1.4 2:0 051) ?»3 7.3 62 12:3 9.7 6-5
85, (@) radiation, crrors, and unaceounted for...... ... . % 13-8 19-2 189 23-0 25-2 25-0 18.9 20-3 23.1 23.0 90.8 177 22'2 2(2)2 26% 1?@8 11'5 1.3
2 3- - . . 9.9 .
56. () Percentage, equivalent to total calorific value of 1 pound of fuel as 181
fived, ETOSs WAIIE. L L, i e % 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 106-0 100-0 1000 100-0 100-0 106-0 100 © 100-0 100-0

a The data given for trial No. DS-X5 are the averaged results obtained for five repeat tests, all of which very closely approximated each other in value. (See Table A).
b Avernge of two tests only; totals, therefore, ure not necessurily exact. (See Table A).
e As the normel refuse recovered during first four days of trial was not available for chemical analysis after having been screened, the values reported for items 27(a) and (b) are assumed to be the same a8 the values reported for items 38(d) and {e) in the “eficiency" part of the trial
d Bxcepting trial No, 18-X5 (see Table A), the dumpings recovered at conclusion of the first four da f trial were ilable for ¢ ieal analysi o i 3 e i N . i § N i -
of the tric), 8 G oA pine ‘ onclusion of the Arst four days of trial were not available for chemital analysis after having beensorconed, therefore, the values reported for iters 28(a), (), (¢), and (@) are assumed to be the samo as he values reported for itema 39(a), (), {c), and (d) in the “efficiency” part
¢ Therm=100,000 B.T.1J. Tue to the assumed analysis (see notes € and @), the values reported for item 29(e) are approximate only, for exact value sce items 40(e)
£ Value for trind No. DS-X5 only, determined by continuously operated COz recorder (see Table A), remaining values determined by hand- g yrsatb i inati i i inati :
o T e il baken Trom 11 . to § a.m. s Iy v hand-operated Orsat making one determination per hour from 9 a.m. to 11 p.m. daily, night determinations (i1 p.m. to § a.m.) not mado except for trials prefixed with letters DH for which one determination was
¢ The }- and §-inel s used for trials so morked g (sub-items (1), (m), and (n) of item 9) had square mesh openings.
b Trial No. BIS-77 iy u repent test on trial No. DS-65, and was made in order to check up on the low efficiency figure obtai he 1 it is i i i :
tael tontod i p v figure obtained for the latter trial. As the results for these two trials closely approximate each other in value it may safely be assumed that the results for trial No. D3-65 are not in exror, and are, therefore, representative of the
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TABLE D
DrrarrMENT or MIiNgs AnDp Rusounons

Detailed Data and Results of Nineteen Burning Tests Made on Various Western Canada Coals, Lignite, and Briquetted Fuels in Comparison with a “‘Standard” Sample of American Anthracite in a Domestic Hot-Water Boiler

™ Westeen Canada Coals L. Briquetted Fuels
\ Kind “Standard™ - - - - - Lignite ~
S~ Sample Bituminous—(Caking and Non-caking) Sub-bituminous Made by Various Processes
Fuel Sample No. 3-34 14-34 15-34 1A-37 | 22-36 13-35 23-36 21-36 18-36 28-36 | 20-36 19-36 10-31 5-34 14-35 1-38 ) 1-37 5-37 4-34
T SO Telkwa Nanaimo Mountain Park Saunders Prairie Coalspur Coalspur " e . . : : 5 it i oo
Namoorarea | A | e | N iy | Comekaren, | ard | O™ | Dbl | Eevnares | Nouhom | Bitgninous | At | o rer, | Lgie S ported
e British Columbia Alberta Alberta Alberta Alberta Alberta Cascade area, TLykens Noxlﬁign s;'ea., aren, Peat Briclks
Item \\\ Size, ete. Stove Lump Lump Lump Lump Lump Mine-run Lump Lump Egg Lump Lump Forked lump Alberta Valley, Pa. Saskatchewan
™| Column No. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Sweron A7, Irpas 1oro 20 iNcLUsIVE—GENERAL
1. Trial mUMBer, .. .o DS-X5a DS-73 DS-74 DE-143 DH-133 D97 DH-134 DH-135 DH-136 DH-138 DH-137 DH-139 DH-202 DS-64 DS-98 DH-198 DH-140 DH-199 EDS-81 EDS-8%
2. Type of trial (8-Standard, O-Observation, E~-E . S S S S s S 3 S ] S ] 8 S S S S I B
3 Dateof trind. . ... e 10-9 to 1-12/34| 18-23/3/35 25-30/3/35 7-12/6/37 1-6/2/37 ‘1/11/35 8-13/2/37 15-20/2/37 22-27/2/37 §-1 3/?/37 1-6/3/37 15-20/3/37 24-29/10/38 17-22/12/34 | 18-23/11/35 10-24/9/38 | 31-5 to 5-6/37 |26/9 to 1/10/38 8- 9/5/35 10- 11/5/35
4. Duration of trial, continuous total 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120
5. Number of fire periods during 24-hour day........ 3 3 3 3 3 3 3 3 3 .3 3 6 6 3 3 3 3 3 i 6
6. Intervals between firings (24-hour day) 5,and 10 | 9,5,and 10 | 9,5,and 10 | 9,5, and 10 | 9,5,and 10 | 9,5, and 10 | 9,5, and 10 S,and 10 | 9,5, and 10 | 9,5, 'md 10 9,5, and 10 |44;44;24;24; 56545, 43;25;25,545 | 9,5, and10 | 9,5,and 10 | 9,5,and 10 | 9,5, and 10 | 9,5, and 10 | 4};43; 25; 25565440252 58
7. Averago rate of combustion, per cent of rated capacity of furnace. . % 2 51 52 54 o7 54 49 60 52 56 60 49 3 55 52 53 54 54 54 5
8. Furnae
(a) Of\\ rerage rating, feet of water radiation. ... ......... ... ... sq. it. 880 880 880 880 880 880 880 880 880 880 880 880 880 830 880 880 880 880 880 830
(b) Nominal grate aren. .. 3-4 3-4 3-4 3.4 3-4 3-4 34 34 3-4 3.4 3-4 3.4 3.4 3-4 3-4 34 3-4 3.4 3.4 3.4
(c) Aren of heating surface. . ... .5 32-4 32-4 32-4 32-4 32-4 32-4 32-4 32-4 324 32-4 32-4 32-4 32-4 32-4 32-4 32-4 32-4 32-4 32-4 32-4
(d) Volume, grate to top of fivepot. . .......... ... ... .. ... en. ft. 5.4 5-4 5.4 54 5-4 54 5-4 5:4 5-4 5-4 5.4 5.4 5.4 5-4 54 5-4 54 5.4 5.4 5.4
Raw Fupt as Firen UnNiess OTHERWISE SPECIFIED
9. Screen analysis: (Made on a representative portion of “bulk” sample
received for test). . .
(a) Thmugh 1‘5 " on 12" round hole sercen ~ - - - - - - 9.7 - - 230 24-1 - - - - - -
) « 1o w o - - - - 6-2 - 12-7 - - 13-3 22.7 18 - - - - -
(c) “« 1()" “oogr # “ - - - - 12-0 - 1-9 14-5 0-6 - 15-0 15-9 2-5 - - - - -
@ g« g “« o« - - - - 18-0 - 3.2 164 7.9 - 25-1 200 3.0 - - - - -
(e) “ 67 4 H “ - 61-7 26-5 42-9 29-3 23.9 2+6 18-9 32-8 - 15-6 7:1 14.7 - - - - -
1 SR V-1 P s 15-6 15-2 12:8 128 15 2:8 9.0 15-3 107 18 2.0 137 - - - - -
G “« S 1 @ “ 49-5 12-6 201 17- . 17- 5 8-0 18-2 . . 2-8 23.7 100-0 100-0 - ~ 100-0 &i
A AR 429 35 10-4 10-1 2.5 8.7 5.2 35 8.7 20.0 0-9 1-0 1i-7 - - 100-0 100-0 ~ Fee ol svoraee, b§§°1kbu
A T U w© o w 65 2.0 9-2 17-0 2.1 10-8 11-4 2.2 6-9 23-8 1.9 1-1 117 - - - - - volume — 374 ou. in.
L T U T 05 07 4.7 - 10 7-6 9-0 1-1 2.1 104 05 0-6 4.9 - - - z - oot — 166 1h
S g fer e 0-5 0-6 4.3 - 15 88 124 i1 2.0 4.3 0-5 0-7 3.9 - - - - Z &n .
wn o« I A 05 0-6¢ 3.1¢g - 15 454 163 1-1 1.9 2-5 0-8 0-8 3.1 - - - - _
(1) “ Jreowe pu “ “ 0-3 0-6¢ 2-4 ¢ - 1.7 1-9¢ 11-4 0-7 1.3 1-0 0-4 0.5 1-8 - - - - -
(n) “ ¥ “ “ 0-2 2-1¢ 4-1¢ - 3-3 1-9g 17-9 11 2-3 1-5 0-5 0.7 3-5 - - - - -
(0) A\t,mzo mfr‘ of lumps. ... i 2-06 6-43 3-01 3-41 5-26 2-81 1-25 6-88 3-52 1-80 8-95 9-48 2-88 2-50 2-25 1.75 175 2-25
(p) "“Size =t Lblh! v per cent’” by shatter test on:
1) —4" {round hole sereen) coal ............ oo, - 92:0 88-0 - - §8-O - - - - - - - - — _ _ _ _
(2) 27 4o 3" (rouml holo se reen) S!/e 92-8 87-5 80-0 79-6 848 785 739 78-4 82-1 66-8 76-3 82-0 - - 97-8 - - - - -
3) d” to 4" ( - 855 78-0 81-3 4.7 765 72-2 745 74-6 62-3 70-2 744 . - - - - - - _ _
(a) “I“rmblhtv per (c-nt by tumbler test on: ,
(1) 17 to 13" (square hole screen) size. ..................... 29-8 36-2 48-3 43-4 48-5 53-8 41-1 34-8 44-4 i8-8 292 304 - - 94-8 - - - 15-1 151
0. Proximate analvais:
10. lmx(l;mmt.u analysis o 9.9 9.3 2.8 0-9 0-8 8.0 55 8.0 70 15-3 16-4 277 192 0-6 0-9 0-8 Q-7 5.9 12:0 114
(b) Ash. % 9-5 11-8 11-6 11-8 13-2 8.3 14-8 14-6 18-4 69 6.7 6-3 6-5 9.8 9.8 12-3 12-1 13-1 5.4 5.7
{e) it Y % 5.1 28-2 39-3 22-8 27-6 341 338 33-3 32-2 313 30-9 27-9 37:3 18-6 12-0 19-7 18-6 17-0 56-8 57-5
(d) Fixed carbon (by difference)........... ... % 82-5 57-7 46-3 64-5 58-4 496 45-9 44-1 42-4 46-5 460 38-1 37-0 71-0 77-3 67-2 68-6 64-0 25-8 254
11, Ultimate analysis:
JATIDON « - et e e % 81-9 74-3 69-9 773 75.3 66-3 64-8 59-8 58-2 59-6 587 48-4 52:6 81-1 81-9 78-4 792 73.2 . .5
) ;Cl?fffo";;gl;j I 7 2-9 46 52 i 46 4.9 5.2 47 46 58 59 6-4 5.5 44 3.6 45 “4h 3 - s
ey ASh .. o 9-6 11-8 11-6 11-8 13-2 83 148 14-6 18-4 64 6.7 6-3 6.5 0.8 0.8 19.3 12-1 a1 ¥ 3
(d) f\lll])’]il‘li‘ ______________________ % 0-9 0-8 1-1 Q-3 0-3 0-3 03 02 -3 0-8 0.8 0-4 0-5 0-9 0.7 0-7 0:7 0-7 0-4 0-4
(e} NILEOZON. .. e v e e m e nnans % 0-9 1-2 1-4 1-1 1-1 1-0 14 0.7 0-8 1-1 1.2 0-8 0.5 1-6 1-0 1.0 1-1 1-1 1.7 1.7
(f) Oxygen (by difference). ... ....c.oooiiiiiiiiiiiis Yo 3-8 7-3 10-8 4-9 55 19-2 135 20-0 177 25-8 26-7 377 34-4 2-2 3-0 3.1 2-3 8.7 38-2 37.8
12. c‘“““h‘A" }‘”b] 1 B.T.U./Ib. 13,100 12,800 12,500 13,230 12,970 11,340 11,315 10,190 9,730 10,150 10,130 7,970 8,350 14,050 13,650 13,660 13,500 11,830
S VAl L ) . 2, ) . ) ,31f 19 s , 10, , , , 05 65 , 3, 8 '
&z% s fired, gross value. . CUURTUAN] 13055 13,110 12,860 13,350 13,075 12,330 11,980 11,090 10,470 12,000 12,110 11,030 10,340 14,140 13,780 13,760 13,600 12,570 01230 5160
(¢) Gas used for kindling (ussumed)...oooooiia i, B.T.U./cu. ft. 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 "500 ' 500
13. atio, fixed carbon/volatile matter. 16-30 2-05 1-20 2-85 2-10 1-45 1-40 1-35 1-30 1-50 1-50 0-73 0-99 3.85 6-44 3.41 _ 376 i )
15 Chshomivsdrason oo Loie matter 28-8 16-2 13-4 | 170 164 | 13-4 12-5. 12-6 12-7 10-3 9-9 78 9.6 18-4 230 1 - 38 945 044
15. (a) Caking properties as judged by ¢ bu Non-eaking Poor Fair Fair to good Good Slightly agglom.| Poor to fair | Non-caking | Non-caking | Non-caking | Non-caking Non-caking Non-eaking Agglomerate | Non-caking Poor Poor to fair | Agglomerate Non-caking Non-caking
Per cent ﬂwelllng X 100 _ a7 . _ : - - _ - _
() Swelling index = oo e 297 230 233 329 Nil 18 - _ - - - - _ B ~
e Per cent dry V.M. at 600°C. ~ i
(c) Caking index by “Gray” method. ... ......oovvriiienniniiaaann - 17 13 29 53 Nil 3 B - - - - - - - - ~ _ R
16. Ash (m'qi%'“' M det § o 2,745 2,270 2,110 2,200 240 2,190 2,250 2,100 2,000 1,040 1,925 2,120 2,305 2,630 2,100 2,900 50-+
a) Initial deformation temperature. .............ooooioint . 249 . 4y ' 2, ’ &y f ’ B , 12 , 0 , 2, 2, 2,8 1,990 2,2 ]
(b)) Softening point or fusion temperature .. °F. 2,850 2,380 2,170 2,300 2,350 2,220 2,320 2,200 2,190 2,040 2,000 2,200 2,375 2,750 2,420 2,900+4 2,850+ 2,050 2 222 2’32(0)
(ey Fluid tempernture or melting point...........cooeviinns °F. 2,905 2,500 2,230 2,375 2,440 2,270 2,410 2,300 2,300 2,070 2,190 2. 280 2,305 2,850 2540 2900+ 28504+ 5120 2:270 2:270
17 A t specific gravity, as received in bulk.............oo L 1-47 1-39 1-35 1-40 1.38 1-35 1-40 1-31 1-47 1-34 1-33 1.29 1.14 1-24 1-25 1.20 1.9 . . 95
18, Wesght por cubic niorgc\ a5 received in bulk ... b, 52-4 47-6 51-9 528 46-2 49:5 55-8 49-7 49.9 47-5 46-7 405 332 125 36 13-4 “a a3 3 s
19. Volume per ton of 2,000 pounds, as received in bulk. 38-2 42-0 38-5 - 433 40-4 35-8 40-2 40-1 42-1 42-8 49-4 60-2 47-1 45-9 46-1 45-2 487 28-6 28-6
20. Grindability index hv *Hardgrove' method............. ... 28-5 70-8 75-0 84-7 736 61-6 52-8 45-0 55-2 30-2 39-3 53-5 - - - - - ~ - -
Seerron “BY, Ivems 21 10 35(c) Incuusive—4-Day “Onsgrvarion” Test
21 Duration of “observation’ trial. ... i hrs. 96 96 96 96 96 96 96 96 96 96 96 96 96 95 96 96 96 95 .
22. Fuel fired:
(a) City gas used for kindling. .........oo i 100 100 100 100 109 100 100 100 100 100 100 100 100 100 100 100 100 - -
() Tuel g(uuvulent to gas used. 3-8 3-9 4-0 3-8 3-9 4-4 44 4-9 5.1 4.9 4.9 6.3 60 3.6 3.7 3.7 2.7 102,2 _
{¢) Quantity during trinl............ 708 911 938 862 838 995 963 1,144 1,184 1,148 1,196 1,575 1,414 796 768 744 744 932 - i
(d) Total, including gag equivalent...................oooin, 711-8 914-9 942-0 865-8 841-9 099-4 9674 1,148-9 1,189-1 1,150-9 1,200.9 1,581-3 1,420-0 79%-6 7717 7477 7477 9362 - R
23. Reluse removed: .
(a) Through fire-door during trial.......... ..ot th. Nil Nil 8 Nil 1:0 4 9.5 19-5 5.0 15-3 13.3 Nil Nil Nil 1.7 Ni . N N
o T e g AL b, 669 1135 128-3 94.3 580 106-3 1478 104-8 215-8 35-5 36.8 106-5 60 104 80.8 o Nl s NI N :
(c) Total, during trial. ... i 1b. 66-9 113-5 136-3 943 590 110:3 1573 124-3 220-8 70-8 501 1085 60 104 915 81 77-8 56~"5 N :
(d) As dumped residual fire at end of trial.............ooill 1b. 80-6 109-8 53-3 99-2 79-3 67-5 110-5 100-5 126-3 95-0 835 69-0 763 104 114:3 44-3 61-2 127-?} - -
ScreEN IBXAMINATION OF RErUse
24. Clinker: ) , . )
{a) Removed through fire-door during trial............... b, Nil Nil 8§ Nil | 1 4 93 193 5 15§ 13} Nil Nil Nil 13 Nil Nil Nil _ R
) )n l  square mwh SEIEEN recov ered from ash- plt rof\m coo b, ¥ 2% 2% i 1 2 i 3% 14 3 0 Nil S i 1 N i -
() o b 47 3 [ 5% 2 2% 84 3 11 4 1 0 Nil 1; 13 3 1i 13 N :
@ ],, « « “  residual fire.... lb. ip 3 51 113 6 4} 6 3} 12} 6 4 43 Nil 3 2% i 3 4 N
(e « 4" “ oo « “ Db 1% b 1 13 43 3% 2 43 3 83 7} 2 1i Nil i 2 1 v 33 - i
o Tnt]l—v—(ox er ¥’/ sereen size)—recovered. ... ... .. 1b. 144 b 4 231 25 13 13% 302 20% 404 333 21} 6 Nil 2% 8 7 3 Ne - -
25. Unburned (Umbustible: .
(a) On 1" square mesh screen recovered from ash-pit refuse... 1b. 3% 5 3% 2% 1 i 1 Nil 3 Nil Nil Nil Ni] 0F 3 31 53 1
) * 17 0 “ « « « b, 83 16 123 8 3% 93 74 23 [iE3 i 1 1 3 12} 21 Fit P ! - -
() “ 17 “ W “  residugl fire.... lb. 431 p 57 17 433 33 8 73 114 154 4} 123 3 1 77 55 24’ a1 o8 - -
(@ « v w e « D 217 b 1] 13 11 102 15} 14} 174 17 17 17 13 243 91 94 51 "o 03 - z
() Total——(over4’’ sereen size)—recovered.........oooovinn., 1b. 80z b 98] 46 643 48 341 294 313 394 22} 313 21 384 105} 671 38; 5'25_ 794 - -
2. M"Wﬁﬂmm'f b e It 461 87 1033 75} 513 921 1203 981 194 49}
a) Recovered from ash-pit refuse................... ..ot h. 3 984 ! 6 34 105 66 ] 3 1 633 22
<, residual fire. . 1b. 175 b 28 164 28% 26 37% 788 65} 721 60% i 603 il i 1 i3 i 300 : :
() TOLAL TOCOVEIEU, v evnaeesnneniaenesiiaaaeneains e 1h. 66% b 115 120 103 77 130 2074 1634 2604 109} 80§ 1651 107 101 1301 70 g e - -
Esrmarep CorrEcTionNs For ReFuse, Domrep Resipuan Fire, Erc.
7. Promnm o 'm 1lysis of refuse recovered during trial: X
Ash €. .. % 46-5 50-7 63-3 61-1 64-1 37-8 48-9 73:0 650 63-0 767 54-3 7801 41-4 64-2 827 84-3 84.2 -
b) Combushblec (by differe % 53-5 49-3 36- 389 35.9 62-2 511 27-0 350 37-0 233 457 219 586 35-8 17-3 15-7 15-8 - :
28 DU e s d % 22.7 221 2 335 311 19-8 159 16-2 454 235
@) Dry anulysis, ash ... ..o . . . . . . . i 5 . 21. 23. . . . . . s
o Y latile maatter @ L5 o a 1.5 3.7 8- 6.7 3.5 11-0 10-1 10-6 80 5.8 1.2 T ns 138 183 590 32 %8 - -
() “ fixed carbon d (by difference).............. % 5.8 74-2 68+ 598 65-4 69.2 44.0 43.2 466 707 75.7 66-1 62-5 84.1 70-0 67-0 64.7 6“5 - -
(d) Dry calorific value, grossd ........ooveiis B.T.U./Ib 10,860 11,160 11,060 9,130 9,700 10,990 7,620 7,100 ,660 10,940 11,480 10,670 10,480 12,220 11,530 9,410 9,170 10 976‘ z N
é.})) Sensiblo heat, m,‘]u estimated /L L BT.U.| 41,368 56,302 27,317 50,890 40,681 34,628 56,087 51857 04,792 48,735 42,830 35,397 39,142 53,352 58,636 22,700 31,396 05,408 - -
coal equivalent. .., o o e 3 3. . 5. 6 4.8 K . ’ . » . R . 9, - -
(1tems (e) an(;l f) l;\sodlon items 23(a) plus 23(d) ). Ih 270 254 19 5 273 253 5 ° 44 3-8 43 4 23 5-8 - -
(2] Pr)mon alloeated to ash-pit loss...........ooviniiiiii, b. . . . . : . 100- 534 715 26-6 16+ . . . - .
(h) 1ot clmrg(\')blo O Lest. ... Ib. 536 81-4 41-4 55-8 51-5 422 10-0 47-1 548 68-4 (Egg z%g g%? g])%g ég(, §:§2 }gg 23-0 =
(&) Fuel equivalent of portion not chargeable........ . ... .. 1b. 51-4 80-1 42-1 51-0 48-5 46-4 105 514 ¢3-3 88-6 89.3 74.7 86.7 83-3 90.0 5.0 38:5 Hg? - -
29. Equivn,l'u‘nt fuel used: b . 20-4 507 ” 700-3 0
() Perhour S SO o B 57 0 g "5 " B T v B s I R O B 1og:2 Lozt e s 5 g 7.0 - -
((‘) Pnr square foot of grate surf.xve per hour b, 2-0 2.6 2. 2-5 2-4 29 2-9 3.3 3.4 3.2 4.4 4.6 4-1 2:2 ;} Z;‘ 74 ?F’ - -
Lenting * . b, 0-21 0-27 0. 026 0-25 0-31 0-31 0-35 0-36 0-34 0-36 0-48 0-43 0-23 0-22 0-23 o2 0 - -
() & iorm o tolivered tercooting water.. 1111111 b, 9-94 13-05 13- 11-81 10-86 1377 15-45 14.44 1711 14-97 14.65 2414 20-06 10.12 10-31 10-59 10.35 168 : -
g(l) :{‘gzg% Ss}ilsi:;'fuol used, from fuel analysis........ ... 1b. 62-7 98-0 103-9 95-7 104-2 78:7 141-0 159-5 2062 73-0 741 045 86-3 69-8 66-4 88-0 85-4 107-2 - _
’ @) For tost. ... Ib. 93-9 141-9 148-2 1377 86-8 135-6 257-8 1777 2023 97. . . -
o Per cont of % 143 171 165 17:0 110 143 271 1 5.5 ¥ o 1287 922 116-2 10-3 921 905 93 - -
(¢) ton Ib. 286 342 330 340 220 286 542 326 522 184 120 172 138 326 322 258 174 194 - N
GENERAL Data
32, Circu]dti_{}g wiltm‘,1 average tlempemture: a1 L 3 ]
@) Flow by t lermograph 1 114 115 133 119 131 112 123 115 120 123 114 113 113
) Ret: 102 7 10 4 -~ 3 k 123 136 129 136 - -
(b) Return 8 80 5 8 101 78 88 81 86 89 82 97 80 92 103 100 103 - Z
33, Cooling water:
(@) Ave “rage fcmpemturp inlet by tlwrmog,mph ............... 4 08 56 37 38 - - - - - - - - _ - 30
)) outlet . ... °F. 94 74 76 - - - - - - - ~ - 80 - - - - - -
() o ol oo g TR o T a8 i 1.8 1.0 1012 17g. 20 36 38 14 3 39 41 385 39 10 a1 : :
“otal used during trial, correcte . 172,121 72,036 , 700 71,605 2 2,412 171,121 171,928 172,16 2,205 : ' - -
(e) Heat delivery per hour............. 3.T.U.| 68,501 66,306 68,360 71,502 75,786 71,838 64,170 78,800 6%,153 %'522 1%% 153'33? lgg'ggtl) 1%'%&3 ‘ZS'Z@? lgg'ggg lgf'ggg l;g'ggg z -
o G B " 2 gy ' ' ' 2 99 @y ' N ,82 , 83 - -
(62 pound of fuel used.........ccooeninl, B.T.U. 10,089 7,665 7,310 8,464 9,206 7,260 6,472 6,925 5,846 6,680 6,827 4,142 4,985 9,883 9,703 9,446 9,754 8,559 - -
34, Flue gases:
(«) Average temperature by recorder................ °E. 300 337 381 390 467 382 424 410 362 380 38 3¢ ; .
b) “ carbon dioxide content ¥ .......... oo, % 13-6 11-8 13:6 89 10-1 12:7 Y3 10-1 7.7 10-9 18-6 37%,5 3;3,4 2?;_3 3}%_4 3?35 3?8.2 3?%4 - N
R & fire, & d W 0-009 0-016 0-038
a raught over fire, by recording gauge. .in, W.a - 00! -016 0-010 0:040 . 0-024 0- - 047 . . .
(0) Room tempernture, by thermograph. °F. 67 71 69 74 63 77 79 030 o043 9-043 0-017 0-020 0-045 0-013 .0'009 0-027 0-025 0-028 0-008 -
i 74 72 74 74 74 69 68 9
(c) Outdoor temperature, by thermograph,.........ovvvuvn... °F. 53 33 31 64 8 49 19 16 25 10 24 26 45 15 27 {533 gﬁ gg - -
Secrion “C", Items 36 10 56(n) INncLusive—ONe-Day “Errciency’” Trsr
36. ation of “efficiency’ trinl. ... oo i s . b p . ;
gg I‘]?ng‘g:‘)endr)f efficiency’ trin nrs. 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 21 94 24 24
(@) City gas used for kindling........cooooiiiiiiinanaanns. cu, ft. 101 100 100 100 100 100 1
(b) Tuel equivalent to gusused............... ... 1b. 3-8 3-9 4.0 3.8 3.9 4-4 024 102.9 wg.l 102.9 102.9 100 100 100 ‘OF’ 100 100 110 50 50
(o) Quantity during trial......... .. .0 11110 oY 247 289 302 272 279 315 324 346 356 359 359 40 ad’ 25 5T 37 37 40 31 8:1
(@ Total, including gas equivelent. ... 1111 b, 250-8 202.9 306-0 275-8 282-9 3194 328.4 350.9 3611 363-9 363.9 4463 420-0 262-6 . o e I v b
38. Reflé's(; rinlnovoal fire-duor d ) b )
irough fire-duor urmg trial...o . Nil Nil Nil Nil Nil Nil Ni . . i : : . . .
() From ash-pit Ib. 146 288 20-0 12:3 9.5 26 150 14y s N N Nil Nil Nil Nil Nil Nil Nil Nil Nil
(8) Total, dilnng tfrltnl g Ib. 14-6 28-8 20-0 12.3 9:5 26 16-0 15-0 21.0 740 11-0 R u s ¥ [ o3 22-3 12-5 13.3
() Dry gl e e 465 50-7 §3-3 61-1 641 37-8 189 73-0 850 63-0 76-7 54-3 781 A1 642 82-7 84-3 5.5 R R
. . difference)....... % 53-5 49-3 36-7 38:9 359 62-2 511 27:0 35. . %
(f) As dumped residual fire at end of trial ................... 1b. 80-9 75-3 85-0 94.7 92-0 71-8 101-8 102-3 103.8 3;8 %(3)8 gg:g %g gg:g g?g %Z:g %27 %g? ;g'g 13-5
39, Dun(xpo(})rmxdual] fire: , ’ ’ 47-0
a ry analysis, 8sh. ... oo e 19- . 23- -5 . . . .
o ) Dry analys ot FP AR KLY 1‘.‘15 2%1] zg_g 32_; 3;% %?3 %3? }’S% 43:3 2§:g 25% 23-4 29-3 1346 18-3 30-0 34.2 26-6 22-8 18-5
(c) “ “ fixed carbon (by difference) 79-4 74.9 68-1 59-8 65-4 60-2 44-0 43.9 4(0-6 70-7 75'7 10-5 8-2 2-3 27 3.0 1-1 6-9 9-6 8.7
() * calorific value, gross................ 11,466 11,160 11,060 9,130 9,700 10,990 7,620 7,100 7,650 10,940 11,480 10,670 10,450 kg 70-0 67-0 647 66.5 P -
() Sensiblo heat, iotal estimated. 41,481 38,629 43,605 48,581 47,195 36,833 52,223 52,480 55,917 42579 35,910 15,544 i 35 a0 15080 Mt 5170 10,970 11,200 11,780
2] cond equivalent. ... .. .u..veeiiiiiiiaas 3.1 -0 5 3.7 3.2 4.6 5.2 ' 22,316 33,602 46,837 38,372 37,962 37,090 23,239 24 111
@ P (Itcnhq (e) .ulxd (f)&msm]l on items 38(a) plus 38(f) ). b 4.3 35 2-0 2.7 2-4 3.4 '
) Portion allocatad to ash-pit 1osS. ... veeivevrinrsennnennns . 20-4 19-5 19 41-5 . ag. , . . . ! ' : . . 2-8 2.8 3. R .
1) % not churgenble 0 best. ... 11 oo b, 60-5 55-8 P 53.2 ok 9 s S nr ns B s 13-2 77 14-1 18-7 226 151 o3 71
() Fuel equivalens of portion not chargeable................. 1b. 58-6 54-9 67-2 48-6 56-3 49-4 9.7 52.2 548 773 74.9 32:7 igg ;gg ;Zg igi %é 222 36-0 39-9
40. Equiv)nl([&‘nt ri"r‘] uswd:l leulated b 60-1 66-4
a) Tota trial,calculated. ... ..o . . . . 3. . 266- . .
(5} Berons, v caeutstedso o S B g B EE 29 i g B NN s g g 38 2078 180:4 190-5 208-3 230-1 3501 379.7
(r) “ square foot of grate burfmc per hour 1b. 2-3 2.9 2.9 2.7 2.7 3.3 3-8 3.6 3.7 3.5 lé‘g 17-2 15-3 8.7 7-5 8-3 8.7 9.6 16-1 15.8
“ “ heating 1b. 0-24 0-30 0-3 0-29 0-29 0-34 0-40 0-38 0-39 0-36 $] 5-0 4-5 2-5 2-2 24 2-6 2.8 4.7 4.7
(0) * therm e delivered to cooling water. . 1b. 11-52 14-11 14-2 18-53 13-55 1622 18-90 17-84 18-52 1683 1(7)3; QQgi 0-47 0-27 0-23 0-26 0-27 0-30 0-50 0-49
() To equal one ton of stove-size American an tons 1-00 1-22 1-2 1.17 1-18 1.41 164 1.55 1-61 1-46 1-50 “3:24 zigg 1%3% 1882 ligg 1%‘1)5 1%(113 2%@ 22-3[3;
1 ‘ : ' : ) 1
i; %‘8{;% x}:};;g fuel used, from fuel analysis............ovvuuunin... Ib. 18-0 27-6 27-2 26-4 20.4 29.0 465 42.9 55-5 19-4 19-0 95.7 23.7 20-2 176 2.4 951 200 0. 216
(@) FOr BBt . e e e 1b. 35.0 48-3 29 i 41. . . . - . )
) Pﬁr cent o[“fuo] used 9% 1§A(; 20-6 16- g 33 ? 1%; ?(2)3 lgﬁg gg ‘é S%Z :;8:; Zgg 332 2;% ‘{1’3-0 23-6 26-2 31-9 35-4 21-8 20-4
© % ton b, 371 412 332 482 374 308 602 47 543 216 172 190 150° R oty 2032 ot 4155 56 b-4
43. Cirr'lesﬂmg water, average temperature: 2 108
a) Flow. ... 129 110 11 129 113 124 114 113 113 115 4 :
(5 Return 103 82 83 103 85 98 86 85 85 87 I;sﬁ Izlal 138 lég 15(3] %gi %(2)3 }3!1) 121 1
44, Coolm);c XV ater: 93 94
Average tompcmtum inleb. . oovenniei i °F. 571 38-2 37-5 66- . 2- . . .
outlet. ..ol °F. 955 76.3 75.7 1049 ggl go-i ?"gg % 7 3 5 4 - sl 354 452 83-1 62-9 61-3 49-3 50-2
@« “  difference... 1L °F. 38-4 38.1 38-2 38-4 38.3 38-2 33-9 384 379 358 iad e yH P 593 R 1025 R 56 2.3
(d) Total used during trial, corrected. .. oonroomn e oeon Db | 42,704 43,704 43,221 43,032 42,969 43,058 42,715 42,844 42,856 43,951 43,00 " a0 108 394 a8-3 38 39-6 39-3 39-3 39.1
(e) Heat delivery per hour. . ... [T B.T.U.| 68437 69,380 68,793 68,851 08,571 68,534 69,234 68,550 67,677 69,022 6589 ot Tos A F 33,68 43,220 42,434 43,215 43,103
pound of fuel wsed -1 BTU.| 8684 7,086 017 7139 7,380 5,165 5,290 5,605 5,400 5,942 5,702 3,870 4,612 e 640 70.208 71313 70370 70,765 70.36)
y y 9, Y B B 448
45, Flue goses: ’ '
((L) AVerage temperature. .. ..o oy e e °F, 310 373 475 i 4 3
(b) I)ly volumelru andlysm carbon dioxide.,................ % 13-4 12-7 134 3?(2).5 46§ 8 3%.3 4%.1 3;]32 oqg 0 383 867 389 . 383 299 311 372 358 349 331 340
() oxygen........ A 6-2 5-2 4.5 87 10-4 7.7 9-0 3.8 10.3 12-1 1-3 6-3 11-4 14-0 14-0 12-9 12-8 13-8 3.2 14-3
@ « o« “  carbon monoxid A 0-3 0-4 0-5 0-1 0-2 0-2 0-1 0-2 0-1 01 0 54 0.4 05 os ) e a3 58 47
2 weizh “ nitrogen (by di % 80-2 st.7 518 $0.7 5.3 50-8 50.8 50-8 80-6 809 513 805 800 s 81 0 15 03 o8 5
% weight per pound of fuel BSed. .. -vvurservansnerninn lb. 135 12-3 11-6 16-0 19-3 11-8 11-5 12:8 133 11-5 124 7.2 112 12-0 R 09 $2 R &8s 80
46, TEXCO8S SIT. oo e e el % : . '
i D)l('(u(qush;‘l{h 70 41 31 26 68 94 56 72 69 93 47 51 161 63 26 29 39 38 35 35 28
() Over ﬁr(, ............................................... in. W.a 0-010 0-004 0-005 0-024 0-035 0-022 0-064 0033 0050
W) Influe...... in. W.a 0-010 0-005 0-016 0-022 0-032 0. . o X 0-014 0023 0-034 0-011 0-009 0-007 0-013 0-013 0-010 . .
s 018 0-046 0-031 0-052 0-014 0-023 0-057 0-010 0-005 0-004 0-009 0-013 0-010 88}8 8(0][1)(7)
. Average:
(a) Room temperature. ... ...t 68 71 7 77 7
“ " relative humidity . 64 36 33 51 5 5 i 5 7 It 2 7% 60 69 65 7 69 69 67 7
(1) Outdoor temperature, . 55 35 33 64 12 34 34 2'7 21 8 %g gg i(l) 2? 27 57 58 43 39 39
(@) Barometric pressure. .. ............... 29807 30-045 29716 29978 29-851 30-001 29-803 30-174 20704 30-121 29736 2y-701 30-00 30-067 30147 3068 o 136 g e 55
49. Eﬁi(‘(icncaz: 0-100 29-736
@) GEBEE, i e e e % 88-9 88-4 929 89.7 92-4 84:0 77-2 90-8 85-6 -3 . .
(b) Overall ¥hermai.... .01 1 % 65-3 55-4 56-1 36-9 56-9 544 468 55-0 55-5 144 g §20 ad 58 -9 s o4 o9 s 98-7
Hpar Account Per Pousp or Fuen Usep iy B.T.U. anp Per Cexr ' 40 546
50. Heat delivered t0 cooling wateT «.vuvurenveeinernenorerennnennns T.U 8,684 7,086 B 7,017 7,393 B i
51, Loss [‘iuv ﬂl) ﬁre’]’m foTrfl(‘dl from l’iolbguri‘ in fuel ‘and Lhat 7,880 6,165 5,200 8,605 5,400 5,942 5,792 3.870 4,612 8,125 9,101 8,453 8,217 7,340 4,399 4,448
ormed by burning hydrogenindry fuel.................. B, 3.T.U. 209 491 580 492 2 i g ' .
52. Loss due to heat carvied away in dry flue gases. ... e 783 892 1,136 1,187 l,g%g gSS 1 g% ggg 1 393;} ggg g;g S s 457 il 479 489 339 622 622
53. “ " ynburned combustible matter in refuse. 1,460 1,485 390 1318 931 1,800 2,578 931 1,402 581 1 38 52 B1s 1,051 1,047 840 564 523
8.« o« “ " curbon monoside............ 140 199 233 65 158 95 g 104 5 bt 29 638 238 1,781 685 333 353 357 106 106
55. rudiation, errors, and unaceounted for. 1,824 2,647 2,644 2,725 2,111 1,856 1,752 2,104 1,347 2,101 2,440 1,487 1.’3’85 2,;84 2,})(13(2) 3 ;%g 3 %?% 2 ég? 2 %;? 2 g%g
56. Total calorific value of 1 pound of fuel as fired, gross value. ... ... B.T.U. 13,190 12,800 12,500 13,230 12,970 11,340 11,315 10,190 9,730 10,150 10,130 7,970 8,350 14,050 13,650 13,660 13,500 11'830 8’150 8‘140
50. (a) IIoa t delivered to cooling water (same as i tem 49(b) )........ B.T.U. 65-8 56-4 56-1 55- 56 54- - . . ’ : : - :
51. (@) Loss due to steam formed from moisture in fuel and that 85-9 6-9 54-4 46-8 55-0 555 58-5 57:2 48-6 55-2 57-8 667 61-9 60-9 62:0 54-0 546
formed by burning hydrogen indry fuel........... ... ... % 2-3 3-8 4.6 3-7 3.9 4:6 5:1 4.9 5.1 6-1 6
52. (a) Loss due to heat carried awsy in dry flue BABES. ...ttt VA 5.9 7-0 9-1 9.0 14-1 7-8 95 9.3 10-6 é»ﬁ 53 &8 54 33 2-8 3-5 3-6 2-9 76 7.7
53 (a) “ " unburned combustible matter in refuse. . o 111 11-6 71 10-3 76 16-0 22.8 9.1 144 5.7 : ¥ 04 i g0 7 8 7-3 69 64
54 (a) ¢ “ carbon monoxide. .........., 9, 1-1 1-5 1-9 0-5 1-2 0-8 0.4 10 0-6 0:5 %g 38 2-8 2.7 5-0 2-4 2-6 3-0 1.3 1.3
5. (a) radintion, errors, and unaccounted for. .. ..o@1 ... % 138 20-7 21-2 20-6 16-3 16-4 15-4 20-7 13-8 20-7 241 18°6 s 108 97 2.5 242 230 24 75
5G. (@) Pere: (\(nt xglo cquivs ili:nt to total calorific value of 1 pound of fuel . il
as fired, gross value... ... o i e % 100-0 100-0 100-0 100-0 1000 100-0 100-0 . . . .
A 100:0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0
& The data given for trial No. DS-X5 are the averaged results obtained for five repeat tests, all of which very closely approximated each other in value. (See Table A).
b Avorage of two tests only, totals therefore are not necessarily exact. (See Table A).
¢ As the normal refuse recovered during first four days of trial was not available for chemical analysis after having been screened, the values reported for items 27(a) and (b) are nssumed to be the same as the value
alues reported for items 38(d) and (e) in the “efficiency” part of the trial.
d Excepting trinl No. D$-X5 (see Table A), the dumpings recovered at conelusion of the first four days of trial were not available for chemical ans ulysis after having been screened, therefore, the values re
g i 2 4 ported for it 28 b ) e . i : « : . .
ef Therm= 100,000 B.T U. Due to the assumed analysis (see notes ¢ and d), the values reported for item 29(e) are approximate only, for exact values see item 40(e). oms 28(a), (0), (¢), and (@) are assumed to be the sume as the values reported for iterns 39(a), (b), (¢), and (@) in the efliciency” part of the trial.
Value for trial No. D3~X5 only, determined by continuously operated CO: recorder (see Table A ), remaining values det ed by | - i E erminati s i i inats . 3 :
sakem frne for trial No. DS omaining values determined by hand-operated Orsat making one determination per hour from 9 a.m. to 11 p.m. daily, night determinations (11 p.m. to 9 2.m.) not made except for trials prefixed with letters DH for which one determination was made nightly on a composite sample

¢ The $- and 4-inch sereens used for trinls so marked g (sub-items {2), (), and (n) of item 9) had square mesh openings.






