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room thermostat regulates: the supply of steam to.the unit through a
control valve in the steam supply hne and the unit heater motor operatlon
. is manually controlled.

Unit heaters equipped with dampers arranged for by-passing air around
the heating coils are controlled by room' thermostats operating modu-
lating damper motors attached to these dampers so that as the tempera-
tures rise, a decreasing amount of air’is heated. When the by-pass is
wide open the heating effect is so much reduced that control of the steam
supplied to the coil is not genérally important. If valve control is added,
the throttling of the steam may be concurrent w1th or subsequent to
the opening of the by-pass. - .
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: Coolmg Umts

The recommended form of temperature control for a coohng ‘unit con-
templates the continuous operation of the fan, with automatic regulation
of the compressor or cooling coil, or both, as determined by a thermostat
in the room, or in the return air to the cooling’ unit. . Such operation
insures continuous circulation of air in the room, and in addition to
providing the cooling effect of moving air, overcomes the tendency of the
air to stratify. . As the temperature begins to rise, the controller opens the
valve.to a cold water cooling coil, or for direct expansion coils, opens a
valve in the refrigerant 11ne, closes a by- pass around the coil or starts
a compressor.

Cooling units may also be controlled by arrangmg the room thermostats
to start and stop the fan motors or by a combmatlon of motor and
refrqgerant control

Umt Ventilators

There are various types-of unit ventilators available but in general all -

types are designed to draw air from the outside or to mix outside and

recirculated air, heat it and introduce it 1nto the room under control ofa.

thermostat.

The desrgn of umt ventilators has to an extent been ‘based" on the
requirements for automatic temperature control and the cycles of control
have been developed to include other heating devices in ‘the rooms with
unit -ventilators. Unit ventilators are frequently used 'in schools and
other types of bulldlngs where many states have laws or regulations
governing the minimum amount of ventﬁ
trol of the amount of outdoor and recirculated air is designed to conform
to the various laws. Usually the device circulates a constant amount of
air and the amount automatically taken in from outdoors is, controlled
in one of these ways:

1. Full recirculation until the room temperature reaches a certain pomt ‘generally
two degrees, below the desired room temperature; then a minimum-amount of outdoor
air for ventilation while the temperature. is maintained by throttling steam; and if the
room temperature rises with all steam shut off, the gradual increase in amount of out-
door air up to 100 per cent,

2. Full' recirculation -until the room reaches a set point below room temperature,
after which all air is taken from outside.

3. Gravity recirculation while the fan motor is not runmng, with full outsxde air as
soon as the fan starts, obtained by a relay in the motor circuit.
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. 4.:Full recirculation or all outdoor air as determmed by a manual switch which can -
erated-at any time whether or not the fan is running. All the unit ventxlators ina
smglP bulldmg may be operated by one or many switcheés. . -

With arrangements 1 or .2, it is desirable to 1nclude a relay to prevent
the intake dampers from opening while the fan is not running, regardless -
of room temperatures. With a dual system of control this is essential to
prevent the thermostat keeping the out51de damper open until the tem-
perature falls to the reduced setting.

The intake and recirculated air quantltles are determmed by a single
damper or by a pair of dampers working together, and- operated by a
damper motor. Although this affects the temperature of the air delivered,
the main heat control comes from the throttling of the steam supplied to
the heating. coil, with or without by-pass damper control. To prevent
air being dehvered at too low a temperature,’'a low limit thermostat is
commonly installed in the air stream and set at some point between 55
and 70 F. The lower settings may cause discomfort, the higher ones
overheating, depending on circumstances. The air stream thermostat
can be used to turn on steam, reduce the amount of outside air, or both.

Rooms with unit ventilators frequently have auxiliary heating devices,
such as direct radiators, convectors or unit heaters, all under control of a
single room thermostat. A common control cycle for such rooms is com-
posed of the following functlons assuming that 72 F is the desired

_ temperature:

1. Below 70 F the unit ventilator intake damper is in full recirculating position and
all heat is turned on. -

2. At 70 F the intake damper moves to"a position that will admit a predetermined
minimum amount of air from outdoors.

3. At 71 F the auxiliary heatmg devices are shut off.
4. From 71 to 72.5 F, the heating effect of the unit ventilator is throttled

5. From 72.5to 74 F, the intake damper is gradually moved to increase the amount of
outside air from the set minimum to 100 per cent.

.6.- If the room therimostat calls:for too much cooling, theair'stream’ thermostat holds

_ the dehvery temperature ata proper minimum.

Other ‘simmitlar ¢ycles may be used. One addmonal feature is the use of
an air streaf thermostat that has its control point reset by the room
thermostat... Then. as.the room temperature rises, the dehvery tempera-
ture is gradually reduced from a max1mum té a’ mlmmum.

Al Year Condmomng Umts

Itis-desirable to prowde for automatic change-over between the heatxng
and cooling.cycles in the control system for all year conditioning units
because-of: the probable necessity of a change several times a year. In
the fall season a period requiring cooling oftén follows one requiring
heating, and the reverse is true in the spring. .The automatic change-over
lS especxally valuable where a large number: of units is used,

- A control system for.an all year conditioning unit prov1dmg for the
automatic change-over is shown .in Fig. 7. Operatlon of the control
‘equipment is as follows: :

1. -During the Heating Cycle. ‘Combination controller T measures the{

:temperature in the space being conditioned and opens control:valve V;
TTT— .
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