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FUEL RESEABCH INSTITUTE OF SOUTH AFRICA.

REPORT NO, 7 OF 1949,

TESTS TO DETERMINE THE SUITABILITY OF SELECTED
FUELS TN S.A.R. DINING SALOON STOVES.

by
GeWeAs v. Doornum & C,C,la Grange

During 1948 the South African Railways and Harbours
Administration approached the Institute with the request for
collaboration in an investigation aimed at rendering fires in
dining saloon stoves smokeless while trains were in large
stations - more especially the new Johannesburg station where
every effort was to be made to eliminate the smoke nuisance.

In a subsequent discussion with officials of the
Administration, it was decided to investigate the possibilities
of alternative fuels before attempting to achieve the desired
end by modifications to existing stoves or considering their
replacement,

The fuel normally used in these stoves is a 1§ng flame
bituminous coal from the Breyten-Ermelo coalfield, and the
design of these stoves is such that smokeless operation on this
coal for any length of time is not possible if the desired tem-
beratures on the stove plates and in the ovens are fo be maintained.

Trains leaving Johannesburg are made up at Braamfontein
and are brought into Johannesburg station half an hour before the
train is scheduled to depart. According to regulations fires
have to be started in the saloon stoves 14 hours before the
scheduled departure of the train. There is apparently no serious
objection to a smoky fire while the train is standing at Braam-
fontein, but operation should be smokeless when the train arrives

in Johannesburg station and until it leaves that station.
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The chefs insist on failrly high operating temperatures
(a figure of 6OOOF. in the oven has been mentioned) These are
attalned with the fuel normally used and any alternative fuel
should therefore be satisfactory in this respect also.

The requirements which an alternative fuel would have

to satisfy may therefore be summed up as follows s~

1. It should be suitable for use in the existing
stoves.

2 It should burn smokelessly.

3. It should be sufficiently reactive to develop (and

maintain) an active fire readily so that the desired

temperature levels of plates and ovens could be attained

within a stipulated period (according to a previous
paragraph in not more than l% hours) and maintained at
these levels,

This suggests a suitably graded solid fuel of low
volatile matter content. Semi-cokés and anthracites fall in
this class but many of these have a comparatively low reactivity
and there was some doubt at the outset whether they would be
capable of satisfying the requirement No.3. The most promising
alternative fuel appeared to be charcoal which is generally
recognised as a highly reactive fuel. It has the disadvantages
of being relatively expensive and not as readily obtainable as
coal and e.g. gasworks coke,

Samples of the following fuels were finally made avail-
able for tests :-

Natal Anthracite,

Natal Ammonium Anthracite.

Gas works coke (ex Johannesburg gas works).

Enyatl nuts ( a medium volatile matter content coal).

Charcoal (ex Forest Products Institute, Pretoria).

Analytical data on these fuels appear in Table 1.
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TABLE 1.
ANALYTICAL DATA ON FUELS.

Natal | Natal |Gasworks !

Fuel Anthracite ‘Anmonium: Coke ‘Enyatl ICharcoal
Size. L qn Lon A 1L 2"i1"-3"(appox.)§l"-.‘2" 1M=d " (appToxX )
MOiSt‘U.I‘e«, % 1.6 : 107 i 209 | 104 1 4‘.1
Ash, % 14.4 - 12.6 | 19.1 17.8 | 2,5
VOlo:M&to % 9.3 10.5 i 203 ;17.4 1100
Fix,Carbon % 74,7 N7 R o 16344 82.4
Cal.,Val.lbs/1b.) 13,1 ISR NS 112.6 13.9

THE TEST STOVE:

The tests described in this report were carried out in
the dining saloon '"Wildebeeste" at Pretoria Station.
This is a small type of saloon seating twelve people.

The dimensions of the stove are approximately :-

Width - 38 inse.
Depth - 24 ins.
Height - 24 ins.

It 1s uninsulated and its top has six plates of 8 inches diameter,
there-being only one oven.

The dimensions of the fire box are 3=

Length - 19 ins.
Width. - 6% "
Depth - 9

and a boiler is fitted on one side of it., The grate is of the
rocking type.

There is no provision for secondary air and the only control
is a damper which allows gases to pass either directly (over the
top) from the fire box to the chimney ("open" position) or over
and around the oven and then to the chimney ("circulating" posi-
tion).

In the present tests the damper was set in the %pen®
position for the first few minutes after starting the fire and
was then kept in the "circulating" position until the ﬁest wa s
completed, |
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The tests conducted between 24/3/49 and 28/3/49 are summar-

ised in the tables 2 to SE;nd presented graphically in E;ggggulﬁ
' In this figure, the preliminary period (i.e. the period

during which the stove is brought up to temperature has only

been indicated for Test No. 7); t = 0 1s the moment at which the

test fuel has been fired.

These tests have confirmed that the anthracitic coals and the
coke are generally not reactive enough to give satisfactory
results in this stove. The Natal Ammonium anthracite has to be
ruled out because of the objeckionable.sulphur dioxide fumes which
permeated the saloon.

Charcoal definitely shows the greatest promise., It is a
completely smokeless fuel and is sufficiently reactive to give
the required oven temperature within an hour of starting the fire
(Test No. 1.) Itmay be used after the fire has been started
with a bituminous coal and maintains an active fire so that no
loss in temperature is experienced. It should therefore be
possible to start the fire with any desired fuel and to add the
charcoal approximately 45 minutes before the train enters the
station. Thus the amount of charcoal required could be reduced.

On the assumption that the saloon stays for a period of 30
minutes in the station and that it is to arrive in a "smokeless"
condition, the charcoal is required to burn for 75 minutes
(45 minutes to attain smokeless operation, under worst conditions,
and 30 minutes in the station).

As a charge of one bucket (768 cubic inches) of charcoal
lasted one hour from firing up to the time that oven temperatures
commenced to drop, a supply of l% of these buckets or approximately
1200 cubic inches of charcoal should provide a safe margin, It
would be a matter for the operator to decide whether this quantity
should all be charged before the train enters the station or
whether only part should be charged and the rest kept in reserve,

A disadvantage of the charcoal is that the ash content is
very low and glowing charcoal consequently rests on the grate bars

r whicheeo./
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which become red hot. This may decrease the life of grate bars
appreciably, but if charcoal is only used while the train 1is
detained at stations and coal is used en route the grate would
only be subjected to such heating for comparatively short periods,
so that the damags may not be excessive.

There are comparatively few regular producers of charcoal.
The Departmént of Forestry should be able to provide the Admini-
stration with the names of these producers.

Should the Administration consider the production of
charcoal on its own account, a pamphlet issed by the Fuel Research
Institute on this metter could be consulted. The existing
Standard Specification for Wood Charcoal for use in Portable
Gas Producers,S.A. 19-1942, South African Standards Institution,
may also prove useful for consulting when buying charéoal,
although it Would'probably not be necessary to lay down very

strict specifications for charcoal to be used in stoves.

PRETOﬁIA. (Signed) G.A.W. v, DOORNUM
11/4/49 | and
C. C. LA GRANGE.
SENTOR RESEARCH OFFICERS.
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