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operating under a comparatlvely low load factor for the greater part of the time and may
be correspondingly inefficient and uneconomical, unless properly designed to meet
these conditions.

In the smaller plants this is hard to overcome without either having a plant too large
for economy or too small to heat up in a reasonable time. This is sometimes attempted
by having the normal capacity of steam boilers about 60 per cent of that required for
maximum conditions which provides for their average operation at about normal
capacity and at corresponding overloads for the maximum conditions. In order to make
this successful .the boiler plant must be adapted to operate successfully on at least
50 per cent overload for short periods. In larger plants the boilers may be divided into
two or three units, so that one unit may be operated during mild weather, one or two
units during average weather and the entire plant during extreme weather which arrange-
ment is ideal for flexibility and economy.

Another important design problem is to bring the building up to its workmg tempera-
ture. This is a general requirement for buildings that are not heated over night, or
which are used periodically and not heated during the time that they are not used.
Recent tests have indicated that from 10 to 20 per cent more fuel is required for main-
taining normal working temperatures in office buildings throughout the 24 hours than
is ordinarily required for maintaining working temperatures throughout the day and
allowing the heat to be shut off during the time that the building is not in use. It may
be assumed that other classes of buildings would show similar results.

In office buildings, factories and other work places, it is not generally considered so
necessary to have the temperature up to normal at the beginning of the working period
as it is in schools, churches, theatres and other places of assemblage where the occupants
are sitting still, and for this reason the relative capacity of the heating system may be less.

In school buildings and other buildings where the heating of the air for ventilation
is a large part of the load, this factor may be greatly reduced by recirculating the air
during the heating up penod so that while the entire normal average load on;the
building may be from two to three times as much for heating the air as for supplying

- the direct radiation the heating-up load for the air may be reduced to from one-half to
one-third of its normal value, so that the total load may not be more than twice the
direct radiation load.

By continuous recirculation for the ventilation, arranged to vary the amount of alr )

taken in from the outside from. 100 per cent at an outside temperature of 55 deg. to
25 per cent at an outside temperature of 0 deg. the boiler capacity required for heating:
the air may be held practically constant at about 25 per cent of that required for 100
per cent of 0 deg. air from the outside.

The load factor of the average heating plant is such that the total heat-required per .

month will vary according to the followmg, when measured in percentage of the total
heat required for the season: -

'

OCTOBER | NOVEMBER | DECEMBER | JANUARY | FEBRUARY | MarcH | APRLL’

% 2% | u% | 2% | 18% | 16% | 10%

All of these points are covered in the chapters which follow cutlining
the current practice in determining the heat losses from buildings,
selecting the proper size radiators, the correct pipe size, an adequate
boiler, explaining the principles of design for a steam, hot water or warm
air system, heating with oil or gas, temperature control methods and
methods of insulation. -

In making plans for hedting and ventllatmg systems ‘the followmg
symbols for drawings are recommended
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High pressure steam supply pipe
Low pressure steam supply pipe -

Hot water pipe—flow

Return pipe—-steam or water

Air vent line

Flanges

Screwed Union

Elbow
Elbow—looking up

Elbow—Ilooking down

Tee.

Tee—looking up

Tee—looking down

" Gate valve

Globe valve

Angle valve

* Angle valve—stem perpendicular

Lock shield valve

Check valve

Reducing valve

Diaphragm valve

.Diaphragm valve—stem “perpendicular
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