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a damper operator. Damper operators are made for opening, closing, and
positioning the dampers in the ducts of heating, ventilating, or air con-
ditioning systems in the same way that valve operators regulate the
valves. They are controlled from thermostatic or manual switches.

The sources of power used are compressed air, electricity, or volatile -

liquids. The damper operator is connected to its damper by direct con-
nection or by a linkage, according to conditions, and it can usually be
mounted either outside or inside the duct in which the damper is located.

Accessory Apparatus

Accessory apparatus is that additional equipment at the terminals of a
control system necessary to make it operative. Every temperature con-
trol system requires a number of accessories, which will vary with the
different types of systems. For instance, pneumatic systems require a
compressor and a storage tank for the air which operates the units, and

low-voltage electric systems require a transformer or generator to provide -

- the réquired current. _
Most of the larger control systems will have some sort of central switch-
board which may include indicating and recording devices as well as

control switches. Thermostat guards are generally. used in gymnasiums,
-schools, and places of assemblage for protective purposes. Time switches -

and similar devices are often important parts of certain types of control
systems. Couplings, mountings, and indicators are often parts of a
system. . .

Connecting Apparatus ) '

Connecting apparatus is that equipment used to connect the various
parts of a control system. Because the parts of the system aré often some-
distance apart, the connecting means are importani, and the connections
must be properly planned and made. ) S

The connecting elements are fairly obvious. The pneumatic’ system
uses compressed air carried in small pipes and tubing.- Electric systems
are wired for low-voltage or high-voltage power. supply. Systems em-
ploying volatile liquids generally .use flexible tubing if there is distance
between the sensitive bulb and the operating unit. Each form has certain
limitations which the designer of the system must consider. o

Since few control installations are alike, the. manufacturers of control -

apparatus usually maintain engineering«departments staffed by experi-
enced men whose .advice may be had on control problems.- Progress in
automatic control has been rapid in the past few years and the field has
become highly specialized. e ‘ :

TEMPERATURE CONTROL SYSTEMS -
Control of Radiators or Convectors _ ) ‘
The control of direct radiation is simple.. Each radiator has a valve on
_.its steam or water supply, with a thermostat to govern the opening and
closing of the valve to maintain the desired uniform temperature as shown

in Fig. 3. One thermostat may control the valves on all the radiators ina
room, or, if the room islarge, more than one thermostat may be used, with
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each one governing one radiator or a group of them. .Unit type ther-
mostatic valves'may be used, one on each radiator. - ~

The location of wall thermostats is important. They must be on inside
walls where they Will not be affected by drafts of either warm or cold air
but where they will be exposed to general room conditions. If vibration,
is present, they must be mounted on shock-absorbing bases. If the walls
are abnormally hot or cold, the thermostats must be mounted on heat-
insulating bases. The connecting means can be concealed in the wall
under the floor or ceiling, or behind baseboards or moldings. E

Modulating type valves cannot be used successfully on one-pipe steam
systems because the partial opening of valves will not allow the con-
densate to escape against the incoming steam.

A discussion of steam heating systems is given in Chapter 31, énd
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_FIG. 3. ControL OF DIRECT RADIATOR WITH RooM THERMésTAi‘.
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further information on control requi i iatio
1 quirements of direct radia
obtained therefrom. : . tion may _be

Control of Unit Heaters .

. Unit heaters are commonly. ceiling-hung or floor-mounted uni :
sisting of a steam or hot water coil‘\'vgith a»gfan behind it tot?grclzlen;tii gzrslt
the coil and into the room. Vanes direct the warm air flow. The simplest
and commonest way to control a unit heater is to have in the heated space
a thermost_:at_vvhlch_ will turn on the fan when heat is required and shut it .
off when the demand is satisfied. However, where there is natural
cxrculatlon'through the unit, it is-advisable to put a valve on the steam or -
hot water supply line and arrange it so the steam will be turned on only ~

" when the fan is running.

As a precaution agdinst - i i ’ p :
' .agdinst allowing the unit heater motors to .continue
to run if the steam supply fails or is for some reason shut off, a-thermostat .’
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