
the rectangular vertical section cast-iron boilers and the steel fire-tube 
boilers of the firebox pattern are used; the makes of either are numerous, 
and many detail differentiations in construction are to be noted.

For the small installations, it is customary to choose a design of boiler 
with such a disposition of flue passages as will give the maximum contact 
of flue gas with the indirect heating surface without unduly restricting 
the gas travel. For this the round sectional cast-iron boilers are well 
fitted, and they are largely used for reason of their resistance to corrosion, 
pitting and other forms of deterioration. They are generally compact, 
requiring a minimum amount of floor space, low head room (low water 
line), and have a small water capacity.

On account of their sectional construction and the usual-practice of 
being shipped knocked down and assembled on the job, they are easily 
handled through small openings at any stage of construction. Their 
design also facilitates the removal and replacing of damaged parts as well 
as an increase or decrease in capacity by the addition or removal of 
sections. Most sectional boilers are comparatively cheap in first cost but 
the labor of assembling is a factor which must be considered.

There are other forms of the boilers in the smaller sizes well adapted for 
heating small buildings, which embrace vertical section cast-iron con­
struction, steel vertical tubular,' and steel firebox construction, which 
have merit for particular classes of service. The features that are of 
greatest importance in such boilers are grate area sufficient to burn the 
particular fuel contemplated at a moderate rate when carrying the rated 
load, a depth of fire-pot sufficient to receive a liberal charge of fuel, an 
advantageous disposal of direct heating surface in the furnace for absorp­
tion of the radiant heat of the fire, sufficient indirect heating surface to 
extract the heat from the gases by convection, yet without interposing 
an undesirable resistance of flow to the chimney, and simple yet effective 
means for control of the draft and rate of combustion.

For the larger installations, such as large apartment buildings, hotels, 
office buildings, and other large public buildings, the fire-tube steel, the 
cast-iron vertical section and the water-tube steel boilers are commonly 
used, but with such a selection as the local conditions governing the 
installation may dictate. Some designs of the two former types are more 
compact than others and in such cases their size may influence their 
selection. Often low water line and low height may be a limiting con­
sideration. In many cases also if steel tubular boilers are selected, the 
provision of sufficient room to permit of removing and replacing tubes 
may need to be considered. In this repect, the latter type is at a disadvan­
tage compared with the sectional cast-iron and sectional steel types of 
boilers. The latter, due to their ease of access into crowded boiler rooms, 
are often given preference. Water-tube steel boilers are used mostly in 
the large installations where it is expected that there may sometime be a 
desire to turn to high pressure operation.

Fire-tube boilers are usually constructed of steel, which shows the 
greatest resistance to splitting, cracking or similar stress due to the 
expansion and contractional strains of temperature differences of too 
excessive pressures, or temperature. They are well adapted to oil 
burning on account of this resistance to the wide temperature ranges 
encountered with this type of fuel. They have large water and steam
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spaces so that while they may heat up and steam slowly they retain heat 
and supply steam for. comparatively long periods with a receding fire, 
thus tending to compensate for fluctuations in firing by the fly wheel 
effect of their water and steam capacities. Their large steam capacity 
also tends to prevent priming and fluctuation of the water line. They are 
comparatively steady under sudden and wide variations in load conditions 
and require little attention on this account. Steel boilers may be built 
for high or low pressure and are therefore flexible in converting from one 
pressure to another.

Fire-tube boilers may be of the direct tube, return tube or a combina­
tion of direct and return tube type and have any desired ratio between 
grate and heating surface, are generally efficient in operation, and with 
adequate draft producing means may be operated up to 150 per cent of 
rating without difficulty.

Water-tube boilers are usually constructed with steel or iron tubes, 
steel drums and either steel, cast steel or cast-iron headers. On account 
of the smaller diameter of drums and the fact that the tubes are the only 
parts to come into direct contact with the hot furnace gases it is generally 
felt that this type of boiler is safer to operate, especially on high pressure. 
They heat up and steam rapidly but also lose their heat and steam 
pressure quickly. The water and steam spaces are moderate and their 
performance on rapid and wide variations of load is accordingly fair.

The principal heating surface consisting of tubes with the water inside 
arid the heated gases outside, is easy to clean from the inside with hy­
draulic or pneumatic tube cleaners and from the outside with steam or air 
jet soot blowers although with highly scaling waters the scale formation 
on the inside of a small tube may be comparatively rapid.

The water line is generally high and considerable space and head room 
is required. On account of being constructed with drurns and banks of 
tubes they may be shipped knocked down and be assembled on the job, 
thus passing through small openings at any stage of the construction. 
The sectional construction facilitates repairs or increase and decrease in 
capacity. This type of boiler is efficient in operation, comparatively 
high in first cost, but may be operated to 200 per cent of the usual normal 
rating without undue loss in efficiency.

Chapter VII—Steam and Hot Water Heating Boilers

BOILER RATING

The three words, size, rating and capacity, when applied to a heating 
. boiler are sometimes used indiscriminately to designate any one of the 
three things for which they should be used. The size of a boiler should 
indicate its physical dimensions, i.e. the size of a sectional boiler may 
be the inches in width of a rectangular fire box or the inches in the 
diameter of a round fire pot, combined with the number of sections; 
the size of a return tubular boiler is usually the inches in the diameter by 
the feet in the length of its shell combined with the number and size of 
tubes. The sizes of'fire box boilers are usually arbitrary figures based on 
heating surface and grate surface. The size of a water tube boiler is 
generally stated in horse power, or the number of tubes wide by the 
number of tubes high with the size and length of tubes.
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