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i i i depends for
in outdoor temperature is an example. This system _
ft,t;agggxs‘ation on a prearranged relationship between outdoor temperature
and heat input to the building, and room temperature has no effect on the
controller. .
As there is no feedback, the control corrects only for those disturbances
of room temperature caused by changes in outdoor temperature.

TYPES OF CONTROL SYSTEMS

Control systems are divided into five main groups according to the pri-
mary source of energy:

% i r lled device in one
tained system combines the controller and contro ;
unilt.aﬁdseexll{;l%’;s the pogver of the measuring system t;_o eﬁ'e:}t; :h;rx(])g(éggsz;{i :grzg;ﬁ;\ﬁ
i 1 i its energy from _
action. The measuring system derives i e, Process under control
i ification by any auxiliary source of energy, an y be
géfll:)(;:']st g?gggote-bulbytype as described under Types of Measuring Elements
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F1c. 1. EssentiaLs oF A CONTROL SYSTEM

i volume
es at the bellows'or the remote bulb result in pressure or I
(?:ﬁg:;?ﬁﬁecgﬁisid media which are transmitted dlreqtly to the operating device
of the valve or damper. o _ £ 15 025 pilg
maii tem utilizes compressed air, usually at a pressure o y
as i.s‘:uegg%?zggr?;. m’?l‘his is supplied to the controller which in turn regulates the
re supplied to the controlled device. o
Pre;SlL hydraulic system utilizes a suitab%e il'q‘ll))d ]t]l?der’ p;e;i\g;:n ;3‘ igh:y :to:;lceb 3{
. i iderably higher than in { 3 , bu
ST amens i oS consid drauli tems find their chief use in
i ts the systems are similar. Hydraulic sys S
:a.l;)glti}(]::rti?lfg :fhere large forces are required for operation of the f:ontrolled deVIiis:;
4. An electric_system utlilizes electric energy, either low or line yoltagel: ztl:d by
enex:gy source. The electric energy supplied to the controlled device is regula
the controller either directly or through relays.

5. An electronic system also utilizes electric energy, but employs an electronic

i iati ing element to values

i increase the minute voltage variations of the measuring e : s

?glﬁli‘r%?ir ;'gr“:)]:eration of standard e]ectrlcagy-colllltrplled d(i\élsce:jéo Izlfeasel::;lpnl(g) ;e}s.
ally are of the resistance type, ut thermocoup 3 ]

Sggntﬁi;:gznJ:;lectronic-pneumatic systems utilize compressed air for operation of

the controlled device by converting the output of the electronic amplifier into suitable

air pressure changes by means of an electronic-pneumatic transducer.

TYPES OF CONTROL ACTION
.Control action may be divided into five types:

1. Two-position action, Fig. 2, is the type in which the coth}-lolled devx;e Xﬁ;rl::if
posi'tibned only to a maximum or minimum position, or can be f)lt er 01_180; 1? e;(ample.
mostat which opens and closes a valve, or starts a-nd stops a urner, i xampe.

2. Timed two-position action is a common variation of two-position C(}nt;(t)'oiculs o
in which the time of on periods are prematurely shortened. }'.ll‘l:ixsbtyp(;1 ga & ! :e on st
ally is employed only in room thermostats, and is accomplished by a .
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in the thermostat which is energized during the on
on is varied in proportion to the system load.

Controller differential apﬁlying to two-position
between the setting at whic

3 the controller operates to on
at which it operates to the other position. As an examp

897
periods. The percentage of time

control action, is the difference
e pogition and the setting
le, if & pressure controller

starts & pump at 12 psi and stops it at 15 psi, the differential is 3 psi. It is sometimes
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desirable to have a controller in which the differential can
lustment. This is designated as an adjustable differentia

3. Floating action, Fig. 3, is the type, as with two
roller can perform only two operations: moving the controlled devie

constant rate either towards its open or its closed

;l;gvement is felt by the controller, as is the cage with

NS IN CONTROLLED VARIABLE

Ibe changed by manual ad-
-position action, where the con-

nt e usually at a
position, General_ly there is a

proper direction. Anp example of
oning a damper in the breeching of

ontrolled variable. It does not
wo-position control, nor does it
variable resulting from that
floating control, but it immedi-

Y assumes a position in Proportion to the system requirement.

An example of porportional control'is a thermostat i

ing an automatic valve i
€aving the coil. Thig control would be similar to th

Throttling range is the total amount of change in ¢

n a fan discharge duct actuat-

n the steam supply to a cojl to regulate the air temperature

at shown in Fig. 1.
he controlled variable required




