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#NTICIPAT!ON IN ROOM THERMOSTATS

An electromechanical room thermostat consists of a
bimetal element, and switch contacts. (Figure 1). The
bimetal element senses temperature change and deflects
accordingly. The switch contacts are opened or closed
depending on the direction of the temperature change.
With a system selected for heating, a temperature de-
crease closes the switch contacts. The associated heat-
ing equipment comes on, and after a short time lag, heat
transfer causes the room temperature to increase.
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In an unanticipated thermosiat, a temperature increase of
one to two degrees above that required for contact clo-
sure will open the switch contacts and shut down the fur-
nace. After another short heat transfer time lag, the tem-
perature decreases to the “on” value, and the cycle is re-
peated. During the time lags noted, the room temperature
will decrease to slightly below the “on™ point, and will in-
crease to slightly above the “off” point. These conditions
are known as undershoot and overshoot. (Diagram 1).
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The total differential of the system is the temperature dif-
ference which includes undershoot and overshoot. The
temperature difference between the “on” and “ofi" points
is known as the operating differential of the thermostat.
When the system is selected for cocling, the basic opera-
tion is the same except that contact functions are reversed,
A temperature increase closes the contacts. The same
considerations hold for time lags, undershoot, overshoot,
and differentials.

An anticipator is a resistive heating element added to the
basic thermostat. Its purpose is to create a controllable
temperature rise inside the thermostat at the bimetal. This
internal temperature rise occurs during the heating “on”
and/or during the cooling “off’ periods.

Heating anticipators are an adjustable, low resistance,
current operated element connected in series with the
contacts. Cooling anticipators are a fixed, high resis-
tance, voltage operated resistor placed in parallel with the
contacts. (Figura 2).

When the thermostat is “on” for heating, a current flows to
the heating anticipator. The internal temperature of the ther-
mostat is raised slightly above actual room temperature,
an amount determined by the setting of the heat
anticipator.

The bimetal senses this rise in addition to room tempera-
ture rise and opens the contacts at an earlier time than
would have occurred in an unanticipated thermostat. This
action “anticipates” thermostat satisfaction, and decreases
the room temperature differential required for operation.

— A HEAT
HEATING o
ANTICIFATOR B common
‘H“‘-a. — cooL

FIGURE 2.

COOLING "J
ANTICIPATOR L

When the coocling operation is selected, and the thermo-
stat is “off" for cooling, a voltage is applied to the high
resistance cooling anticipator. The resistor heats and
raises the thermostat internal temperature slightly above
room temperature. With cooling “off” the room tempera-
ture is also rising. The internal temperature rise adds to
the room temperature rise and the bimetal “anticipates”
the need for cooling. Thus the air conditioner is turned
“on" at an earlier time than it would have been and the
cooling temperature differential is decreased. With de-
creased differentials, system lags are less pronounced,
and undershoot and overshoot are reduced. (Diagram 2).
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DIAGRAM 2.

In an unanticipated thermostat, the bimetal temperature
is room temperature. In an anticipated thermostat, the
bimetal is raised above room temperature when current

: | flows in the anticipator. The bimetal on and off tempera-

ture at a given setting are defined by the properties of the







