170 CHAPTER 12

Homer:'Bird: Air recovery for economical .
(IEnmsr -Bird: Ajr o uyf ugx i e s
recovery- for_churches.and admols Cll
Administration, May-June, 1955) (Church
. H. Hein::Odor eontrol by catal;
oxidation- {Conference on Recent A vanca in m'
Measurement nind Control,: New York Academy

1965 Guide And Data Book

Odor Abstmctu A quarter] (ASHRAE Ncw York, 1964).
o he e pra e
t:
R¢§arl 57—48, Los Angelu, June 1957) uiverty, orma
R. Rmve Odor oont.ml with activated charcoal (Asr Polly.
Jaurnal, Vol. 13, NoG4, April 1963).
for C

NuvunB ber 1 . .
Japikse: Threshold h to i dsorb>
formance: (Conference on Recent Adv‘ances m Odor: 'I‘hegg,
Measurement' and Coatrol, New York A of

N Kanase: Th practical odor heasuremen

: uehner: The validity of

methods {Annals, ,NmekAzxdan qsm Vul.58,An2

March 24, 1964, p.-175).
4 K. M. Michiela ef al: Odor and Ol(ndwn——A B:blwyraphy, 1948

R. B.owa Remwal of Ce ases and choor
M;{ 1963).
ommnSharpe Aser ma&{m&dke&mngAw
Dud Air tioning
M era.uon t., California State PO{ytechm':;d‘ College, ﬁ'ﬂ

u%oeikandAmosT\uk Ar Comsérontion, Eng
Connor Engmeenng iTps, Da.nbury, Conn., 1953); niincering
-Am Odor Measurement and Control (A.n' Pol.lutmn
emists Associ-

tual and. Motor Skills, Ab
Pux-due mvam'.y, 1962). B-vl.) ion, 1950).
Svmpomm o B o s F o ceeedings, nual
en of Atr’ ion « Frwablm Iml:lu.le
.Laboratories for Rawdz Development, 1953)

Odors the Sense Smdl—A B
N"YO*,N Y. 1952)'7! %mpbv (Airkem Inc.,

Manual, Chapter 13, Maoufacturing Ch

Wmen Viessman: Odor control in sir-conditioned spaces ([
Wmen Qmamz" & v.“1°960, puln}l;)uf od .
Ventilation con or ((bnferenoe an
Recent Advances in Odor: The Measurem:
New York Academy of o el%?';embcr 1963)”“ and Contml,

3

CHAPTER 13

AUTOMATIC CONTROL

T of Control Systems and Adlon; ) sfem Com nents; Controls for Heating, Ventilating, and Air-Condition-
NNDAMENTMS‘ e and Cont aled Devices, Auxlhayry Contranqumpmun Controls for Refrigeration Equipment; DESIGN
COORDINATION Equmenf Sdecﬁon and layou’ Location of Controllers; Control of Steam, Water or Air Flow; Zone
Centrol; Control Ap CONTROL APPLCATIONS: Ceniral Fon Systems; Temperature
Control in Hof Water Sysfems, Zoned Steam and Water Systems; Terminal Equipment

PR

RESENT- DAY standards of eomfort, eambmed with  back. It depends for its operation on a p
mmty md rapid res‘ponse of -modern heating and chip b d perat; and heat input to the
t, make

cooling eq Is an essential part bailding, and room p has no effect on the con-
of hes'mg, vennlstu.\g. mfngemtmg and air-condmomng sys- troller.
These les such as
::;mm relative humldxty, and pmm They operate TYPES OF CONTROL SYSTEMS
y or in seq the desired conditions Control systems are divided into five main groups accord-

dzmughout the gystem a.nd in the occupied space. A fastor’
that has made the subject of automatic’ contrel somewhat'
eonfusmg has been the matter of terminology. Many different
expressions have sometimes been used to convey a single idea
or concept. This chapter, therefore, will attempt to use and
define the terms that are most common and suitable, so that Wl'hul‘)l: b
they ‘will be readily understood. The terms and definitions ™3
used are also selected to conform, as nearly as possible, to
tic cantrol terminology used by engineers in other
fields of control. . s

PART I: FUNDAMENTALS OF
AUTOMATIC ‘CONTROL

A control system, Fig. 1, consists essentially of (1) a con-
troller, (2) a mnmlled devu:e and (3) a source of energy.
A controller is s device which measures a variable condition
such as and liquid level, and’ ications where lnrge foreu are required for operation of
produces a suitable action or unpulsu for transmission to the controlled devices.
d devices. Th and p con- 4. An electric system utilizes electric energy, either low or
trollers are examples. - line valtage, as the energy eource. The electric energy supplied
A controlled devies reacta o the impulse received from a to the controlled device is regulated by the controller, e:ther
controller and varies the flow of the control agent. It may be direcly or through relays.
a vnlve, damper, electric relay, or a motor driving a PumP, hn, 6. An electronic system also uuhzm electric energ “but em-
ploys an electronic amplifier w increase the minuté voltage
of the t to values uired fnr

ing to the primary source of energy: .

1 A self ined system bi the 1L &nd con-
trolled device in one unit and employs the power of the meas-
unng system to effect the necessary corrective action. The meas-
system derives its energy from the process under control,
amplification by any. auxiliary source of energy, and

amled—b&awn or remate-bulb type, 83 deseribed

S 2. Apn&umalwtyﬁemuhhmeomre&edm.usunﬂyntn
dl5m25psg,uamumeo¥mm 'Ihlsmsupphed
to the controller, which in turn pre
to the controlled device.

3. A hydraulic system uﬁhm a suitable hq\nd under pmssum

as the source of energy.
h:ghu'.hanmapneuma m,butmot.hurespecuthe
c gystems are mainly used in

symmsmumxlu

Tbe control ggent is the mediuni manipulatéd by t.be con-

trolled device. It may be air or flowing through & damper; ion of dard electneally lled devices. The
m,nmn water, etc., ﬂawmgtg:ughava)va or an electric tﬂmelypeuofmngdemmh now bem%used r}mstanee
o 3 s ulwa for opmuo‘;lﬁ
The controlled variable oot P ul oom) air
bumidity, or pressure, be::gdc):net?:g;g o mch e the controlled device by ting output,-af the electronic
M amplifier into suitable air-pressure y means of an eleo-
ost control systems, of which Eg lis typma.l form 8 tropiopneumatic transducer.
. closed loop. That is, the trolk and to . . R LT
changes in the controlled variable and actuates the tled

device to bring about an opposite change which is again
measured by the controller* This system of transmitting
information about the results of an action or operation
back tg its origin is known as feedback, ~and maka true
sutomatic controt pomble
An open-loop system is sometimes emplayed in control
drcuits, but it does not provide complete control. An out-
docr thermostat arranged to control- the.flow of heat.to &
building in proportion to the load caused by changes in
outdoor fempemture is an example. This system has no feed-
ey mmmucyrwmmammmma Ooatrol.
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Fig. 1 .;..EssemiolsofaCoutrol:Syst:eﬁ)t .




