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PREPARATION AND BURNING OF PEAT AS A DOMFSTIC
FUEL IN RURAL AREAS

By H.P. Hudson and T.R. Skerry*

INTRODUCTION

This paper describes the designing and testing of a
simple pea® burner for ¢omestic use in rural areas néar
the sources of peat supply. It also contains recommend-
ations for the most effective preparation of peat for such
a burner,

Peat has long been a source of heat which has not
been fully exploited. It occurs extensively in Central
and Eastern Canada in large bogs. Despite these large
depoaits and lts reasonable accesgibillity, peat has not
- been an important fuel because of certain quaiities which
prevent its handling and burning in a conventional manner.
An important obatacle 18 its extremely high mocisture con-
tent which is up to ninety per cent in the bog. A pro-
tective gelatinous skin on the peat fibres further compli-
cates matters by obstructing the removal of moisture.
Furthérmore, when dried to thirty or forty per cent moi-
sture content for use as a fuel, the bulk denSity (weight
per éubic foot) 18 so low that the cost of handling, trans-

portation.and storage soars out of proportion to its heat-

*Engineers, Fuels Division, Dept. of Mines & Technlcal Sur-
veys, Ottawa.







ing value,

Many schemes for mechanical harvesting and prepar-
ation have been devised in modern times but none have
been completely successful. The only method which has
survived, & long established procedure in Europe, is to
dig the peat from the walls of a trench, macerate 1t,
plle it in cribs to alr dry for one season and then burn

1t like wood in stoves or open fireplaces.

It seems loglcal to conclude, therefore, that peat
can only be economically attractive as a fuel in the im-
. mediate vicinity of the bog, and that the method of har-
vesting, preparation and consumption of the fuel must be
within the means of the ultimate consumer. With this in
mind, the authors undertook to develop a method of har-
vesting and preparing the peat that did not involive ex-
pensive equipment, and to design a burner that would have
a high heat release rate for extended periods without con-
stant attention by the operator. The following sectlons::

descrlibe the results of these studles.

HARVESTING AND PREPARATION

The type of burner congsidered for this project re-

quires a loose, free flowing fuel. To produce such a
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material from peat, its natural structure must be broken
down and this can be done by freezing and subsequent thaw-
ing. Such a procedure facilltates screening and drying
which 18 necessary in the preparation of a free flowling
materlal. For this reason the followlng procedure 1s -

recommended for harvesting and preparing the fuel:-

(1) ‘Dig the peat in the early fall when the.water~
level in the bog 18 at 1its lowest point and the surface
of the bog is firm enough to support a vehicle.

(2} Store the peat in the open for the winter in
bedg not more than two feet thick, preferably less. This
.18 to ensure that frost penetrates to the bottom of the
beds.

{3) After the peat has thawed out in the spring,
sereen it through a 1/2" round hole screen.

(4) Place in covered storage to dry all summer,
The ideal method is to store 1in narrow bins of wire mesh
or wooden slats, two feet wide and not more than four
feet high.

Withdraw from covered storage and use as required.
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DESIGN OF THE MODEL B PEAT BURNER

The heater used for burning the peat is fundament-
ally the same as certaln incinerators and alsc the domestic
sawdust burner used in British Columbla, with the addition
of a small dumping bar grate at the foot of the step grates
as shown in Figure 1. In the standard sawdust burner, the
ash from the sawdust is very light and fluffy and ig easlly
blown off the steps of the grates by a slight draft. The
ash from peat, however, 18 much heavier and remains on the
grates, even at full chimney draft. The dumping bar grate
at the foot of the steps was the best means tried for main
taining a clean fire. |

The step grates are so positioned that there is a
uniform thickness of peat on the grates at all times. The
thickness of the peat bed is governed by two faectors. The
first 1s the distance the foot plate projects beyond the
bottom step, and the second is the angle of the step grate
line. The angle of repose of a plle of peat is approximately
ho degrees from the horizontal. It necessarily follows, then,
that the angle of the step grate line must be slightly more
than 40 degrees from the horizontal for the peat to flow from

the hopper over the steps. If the angle of the step grate
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line is too great, the bed of peat on the steps will be-
come too thick at the bottom for the draft to penetrate and
all the combustion will take{place on the top step where
the bed 1s thinmner. The angle found by experiment to be
most sultable was 43 degrees from the horizontal.

In designing the hopper for the burner, the angle of
repose of 40 degrees from the horizontal should he exceed-
ed by a good margin in order to avoid bridging of peat in
"the hopper.

The capaclty of the burner is controlled by the
number of steps in the step grate and by the length of
the step plates.

Draft Control

During preliminary tests with thils peat burner, a
soft clinker was produced which obstructed the flow of
fresh fuel. The need for controlling the maximum burning
rate was obvious and this was accomplished by regulating
the draft by means of a wafer temperature-actuated damper
céntrol in the flue pipe. The maximum temperature in the
heater can be controlled with this device by the simple
adjustment of a control knob on the damper. The draft
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opening in the front of the heater was left open at all

times,

TESTING OF THE BURNER

Procedure

Since the purpose of the tests on this particular
heater was primarily to determine when a satisfactory de-
sign had been achileved, the initial tests were often of
short duration, because, after a change in the design had
been made, 1t was frequently evident that the change was
not satisfactory. However, after the preliminary testing
had produced a design which appeared to f£ill the necessary
requirements, the unit was operated around the clock, follow-
ing the cycle which would normally apply in a domestic applil-
cation. The ash was removed in the morning and the heater
brought up to and maintained at a high rating until late
evening. Then the draft was checked and the heater banked
until the following morning. The temperature in the dome
of the heater was continuously recorded by instrument and
notes were kept of the weight of fuel placed in the hopper,
and of any changes made to draft settings, etec.

Before entering on a discussion of test results it is
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again emphésized that the purpose of this investigation .
was to develop a method of harvesting and preparing peat
for the domestic consumer and to design a sultable burner
for this fuel. No attempt was made therefore to obtain
data on the efficiency of the heater, or stack losses,
ete, but, attention was focused on combustion efficiency

and losses to the ash pit.

Results

Table I gives the analysis of the peat used for
these tests. This peat was obtained from a bog two miles
west of Springhlll Cemetery, near Vernon, Ontario, and
twenty miles from Ottawa, in the late fall, 1952. It
was harvested and prepared as described earlier. It
should be noted in passing that the moisture content of
the peat as used for these tests is higher than it would
be 1f the fuel were allowed to dry for the period re-
commended; The peat was harvested in the late fall and
the tests on the burner were completed by the following
March. A moistufe content of about twenty per cent can
bé ekpeétéd 1f %he peat.is.éllowed to dry_in covered stor-

age for a full summer.
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TABLE 1

nalysis of Bulk Sample & Moisture Content of Peat used for Each of S1x Runs

roximate Bulk Sample Run 1l Run 2 Run 3 Run # Run 5 Run 6
;sture........, ; 42.$ 344 34,0 31.2 32.2 30.6 29.8
atile Matter., % 33.6 - - - - - -
‘ed Carbon,.... % 17.5 - e _— — _— —
;lmate

‘bonoanao.oooom % 30.7 p— - - o= - - - Raalind
lrogen......... % 8.3 — _— — _— _— -
1..‘...........% 2.8 - [ [ — —— - —
.phuroooloooooo % 0.1 — . - — - - - - - o~ -
TOZeN.eveeeees B 1.3 . _— _— - — _—
rgenooowoonoooo % 56_8 - — _— - am - - o v
lorific Value

I/1b. gross.... 5160 __ — . - —_— _—
1 Softening

MP . “F. eveves 2360 _— e — - - -

The temperature curves shown in Figures 2 to 6 in-
clusive 1lllustrate the results of the steps taken 1in the
improvement of the design. These temperatures were ob-
tained inside the burner, about one inch below the dome.
Temperatures in the fuel bed were considerably higher.

Figure 2 indicates the extreme temperatures in the
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dome of the stove with full draft on a clean fire. The
maximum temperature of 1900°F. in the dome of the stove
was accompanied by a temperature of 2300°F, or better in
the fuel bed because a clinker was formed on the foot
plate and it extended up over the first step of the grates.
This solid formation stopped the even flow of peat down
over the steps and it was not possible to get another
peak temperature until the clinker had been removed. Notb
only was this extreme peak temperature undesirable be-
cause of the clinker formatlon, but, the metal of the
stove became a dull red with two bright red spots showing
on the sides of the grate box Just ahead of the step line.

An inexpensive, wafer-actuated damper with an ad-
justable setting was installed in the flue pipe to limlt
the maximum temperatures and to control the burning rate.
Flgure 3 lllustrates the effect of this control. The
maximum temperature in the dome of the stove was lowered
LOO°F. with a corresponding loﬁer temperature in the fuel
bed. The duration of this high-rating period was extended
and there were no clinkers formed. However, there was a
bulld up of ash on the foot-plate at the base of the steps
which finally reached a point when 1t interfered with the
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flow of fresh fuel to the fire. The result was of course
that the lower sbeps of the grate became lnactive and
greatly reduced the maximum output.

In order to reduce the build-up of ash in front of
the step grates, the foot-plate projecting beyond the
steps was shortened. Filgure 4 ghows the result of thils
change. It was not bgneficial ag far as a sustalned hlgh
output wag concerned but did gilve a much longer_unattended'
period at a lower rating. There was an increase of unburned
combugtible in the ash in the pit, and the fuel bed on the
grates was thinner. Most of the spill-over into the ash-
pit burned out before it was smothered by ash and the re-
duced maximum rating can be traced tc holes which developed
in the thinner fuel bed. When the pile of ash in the ash-
pit buillt up to the point when 1t formed a retaining barrier
at the foot of the step grates, the rate dropped off sharply.

The ash-pilt, which was quite shallow, was deepened at
this point to increase the unattended period. Filgure 5
shows the effect of the alteration. Contrary to expect-
ations, the rating rather than the unattended period was
increased. The reason for this is not clear. It 1s be-

1ieved that the addltional amount of unburned fuel in the
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ash-pit took longer to burn away -than in the previous run
and that a slightly thicker bed was malnbtained on the step-
grates for a longer period, making a higher rating possible.
More fuel was burned per hour 8o the amount of ash deposited
in the pit was greater. Thig heavier deposit of ash smother-
ed out the unburned peat in the ash-pit faster and the con-
dition where there was a restraining pile of ash in the plt
was reached sooner. This theory 1s supported by the fact
that the percentage of unburned combustible in the ash-pit
was higher for this run than for the previous run,

The result of the Cinal modification to the grates 1s
shown in Figure 6. This change congists of the addition of
a bar grate extending out 5% incheg over the ash-pit from
the edge of the foot-plate. The grate was bullt up of i/u"
round steel rods spaced 1/4" apart and welded at both ends
to cross-rods. One of these cross rods extends through the
sides of the ash-plt and is fitted with an arm and counter-
weight which holds the free end of the grate tight up under
the foot-plates. When this grate is dumped, 1t deposits
any accumulation of ash into the pit and also spreads the
pile of ash underneath so that it does not form a cone.

The addition of this grate prevents a spill-over of the
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larger sizes of unburned peat into the ash-pit but allows
the burned out fine ash to drop through. It was possiblé
to operate the burner for extended perilods, malntaining
a relativeiy even heat output with a minimum amount of
attention on the part of the operator. At a medium to
low rating, as shown in Figure 6, the normal procedure
was to dump the bar grate twice a day, once in the morn-
ing and once in the evening, rake the accumulated ash
off the back of the steps at the same time, and empty
the ash-plt contaiﬁer once a day, the output of the
heater being controlled by setting the control knob on
the flue damper for the required maximum temperature.
There was a marked drop in the ugburned combustible in
the ash-plt for this run, the reason being of course that

the spill-over of the larger sizes of fuel into the ash-

plt was stopped and the smaller slzes which dropped through

the bar grate had a much better chance to burn out before
being smothered.

The temperature curve for a short duration, high
rating run is shown in Figure 7. The only attention the
heater required for this period after light off was to
dump the bar grate and rake the back edge of the steps
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after 3 hours and 45 minutes of operation. The fuel in
the hopper was allowed to run out at the end of 5 hours
and 15 minutes to see what the effect would be. No smoke
or sparks backed up into the hopper becauses a sufficlent
draft was maintained until the heater was cold. The
amount of peat burned for this run was 1033 1lbs. or
approximately 20 1bs. per hour. It's moisture content

wag 29.8 per cent ag shown in Table 1.

general Observations

One objectlon to the burning of peat is the disa-
greeable odour which accbmpanies combustion., The poss-
ibility of the products of combustion escaping to thé
heated space does not exlst i{ & heater 18 Iinatalled pro-
perly and connected to an adequate chimney. However,Abe—
cause of the high percentage of inherent oxygen present
in peap, 1t will smoulder for hours even when covered with
inert ash, giving off the odour so typical of burning peat.
The first precautlion to be obhserved, then is, to qulckly
remove and quench the ash outdoors.

Before starting a fresh fire, 1t is always advisable
to make sure that the chimney 1s drawing well. This is

particularly 80 wlth a peat burner, and the easlest method
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of making sure that the chimney is warm and drawing well
is. to burn some paper and a few bits of kindling wood in
the ash pan before attempting to light the peat. The
peat fire can then be started easily by opening the
front door of the heater and holding a burning plece of
‘paper‘cloae to the back of the step grates. The draft
will draw the flame from the paper through the peat bed
starting a fire on all steps. All that remains to be |
done is to close the front door, leaving the draft slot
open, and set the knob on the damper control for the
deglired temperature.

Experience with thils heater has heen that it will
burn any péat that will feed evenly from the hopper. The
moisture content of the peat, therefore, ig an important
factor. If the moisture content is above U45%, the fuel
has a marked tendency to hang uvp in the hopper and to feed
in spurts which produces an unsatisfactory fire. If the
procedure recommended for the harvesting and preparation
of the fuel 1is followed, the moisture content will be well

below the point where bridging in the hopper will occur.

The capaclty of the heater 1s a function of the number

and length of the step grates and the area of radiating
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surface and it 1s possible to adapt the principle to
elther stoves or furnaces. On a furnace, the damper con-
trol might well be the conventlonal thermostat and motor-

ized damper with a limit control in the furnace dome.

CONCLUSIONS

Results of tests on the Model B Peat Burner in-
dicate that peat may be considered to be a serviceable
fuel in rural areas. The burner has the neéesséry fea-
tures required for everyday use in that 1t 1is simple to
operate, requires a minimum of attentlion to produce a
steady heat, and 1s sufficiently flexible to meet a
wilde temperature variation. The equipment required for
obtaining an adequate supply of fuel 18 simple and with-
in the means of the consumer.

The uge of the burner is naturally restricted to
areas in the immediate vicinity of peat bogs. At the
present time, the majority of these bogs are waste land
surrounded by prosperous farm areas in whilch the wood-
lots no longer supply sufficient fuel to fill the local
requirements. The peat burner could be of use In these

areas,
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In order to give the consumer some guidance on the

- quantity of peat that will be needed to meet the heating
requirements for a season, 1t 1s only necessary to com-
pare the heating value of peat with coal. If the con-
sumer uses five tons of coal per season, he will need
elght tons of.peat with a twenty per cent moisture content
and it will be necessary to dig thirty-five tons of wet
peat from the bog. .In other words, it wlll be necessary
to dig seven tons of wet peat from the bog, freeze it,
thaw and screen 1¢ and allow 1t to alr-dry for one sea-

son to equal the heating value of one ton of coal.
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