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174 CHAPTER 13
u‘tmwidﬁ"f’ controllers inm; the output; air - pressure

or
output when the sensing element
detecta a temperature rise.

b. Reverso-acting controllers increase the output air pressure as
the controlled vanable decreases. A revem&uhn%thmnosmt wilt
output p when the rops. R

Indicating and Recording Features [
C_axitmllem may be of ‘the indicating or recording’ type.
'l-he s s i g pa 17, B +

is
21 T

i i d ai g k, and i clin’d lz'eent"ll
ing, ' an work, and inclides
typ’u in which the ing element does i i

Benxing not provide a visual
indication of the value of the tled variabl p?f,an dieati
is desired, a th ) relative humidity indi
pressure gage, ete., is ired. With room th for ex-
ample, a h i hed to the cover.

often is
ing controller has & pointer added to the sensing ele-
ment or attached t6 it by a linkage, 80 that the value of the con-
trolled variable is indicated ‘on s euitable scale. ) .
A ing confroller is gimilar to an indicating controllér,
except that the indicati by a di
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.- The remote-bulb type is designed for applications in which
the point of temperature measurement is at some distoncs from

the desired thermotat. location. It is often used for centralizeq
ller. The te-bulb element may

qul ting of the

of either the insertion or immersion type.
¢. The surface type is designed for mounting on and sensing

the temperature c‘y a pipe or similar surface. .

1. The day-night, or dual room thermostat controls at a
reduced temperature at night. It may be indexed (changed
from day to night operation) ‘individually or in_groups from
a remote point by a manual or time awitch. Some electri
t.m hav: an individual clock and switch built into the
. 9. The pnewmatic doy-night . thermoetat uses.s. two-pres-
sure airsupply system, the two pressures often being 13 and
l7_pm?,arl5anda)pﬁg. ing the pressure at a central
point from one value to the other actuates switching devices
In the thermostat and indexes them-from day to night or vice
versa. Supply-air mains are often divided into two or mare

itching can be accomplished in various

circuita so that ewi . .
areas of the building at different times. For example, a schoo] -

pointer is replaced

p y ding
pen-which provides a permanent record on a chart driven by
a clock motor. :

Proportional band is a term used in connection with in-
dicating and recordi controllers and has the ing

building may have separate circuits for classrooms, offices and

d areas, i and gy ium and locker

h. The heating-cooling or summerasinter . thermostat- can

h‘a_ave it:‘s lx:cﬁ&n reversed and, if desired, can have ita set point
e ind

same
as throttling range. It ia usiall ressed in cent of the
scale or chart range of the control e:.“_l per i

CONTROLS FOR HEATING, VENTILATING, AND

] AIR-CONDITIONING SYSTEMS '~ _*
- For convenience, the dontrols for heating, ven'.ila't.ing,rahd
air-conditioning systems are sub-divided into. three groupé:
(1) controllers, (2) controlled devices, and (3) auxiliary con-,
trol equipment. - R .

Types of Controllers

Controllers are mainly (1) thermostats,. (2) humidistats,

and (3) pressure types. .
|7“1. Many thermostata are of the simple, single-purpose type,

t there are many others for various

r y ing means. It is used to actuate controlled
devices, auch as valves or dampers, that regulate s heating source
at one time and a cooling source at another time. It I3 often
manually indexed in Lgroups by a switch or automatically, by a
thermostat sensing the temperature of the control agent, the
outdoor temperature, or other suitable varisble. . .

5. The pneumatic heatingcooling thermostat uses a two-
pressure air-supply system as described for day-night ther
mostats, . RPN

‘j. A twoelags thermostat is arranged to operate in two
successive stepa. N ' . .

kA mbm‘uur thermostat bas its set point raised or lowered

in d ith- varigti

over a pr range, with v

in.output from a master lier. The master ller can
be a thermostat, manual gwitch, pressure controller, or similar
device. For le, & master ¢ ing outdoor

A&if temperature :can be used to readjust a submaster ther-
;-;omt controlling the water temperature in a heating mystem.
stareab it are s oy 31

i A
ious types are indicated in paragraphs (a) to_(k), wﬂmhfol.luw’

The room type is designed for mounting on'a wall and

S
responds to room {empersture.

.

d for 'ﬁ,' on.a cinct,

b. The ion type is
with its sensing element extending into the duct..

¢. The # i is designed for ing on a pipe
or tank. It has a Auid-tight conpection to allow the measuri

element to extend.into the fuid. A separable .socket “or w:ﬁ
is often used with immersion thermostats, to ‘avoid the, need

for draining the system when removal of. the thermostat,. is
required,

Since the separable socket will reduce the response

rate, of the. thermostat, the socket should be no heavier- thain

necessary and should fit snugly around the element.

A SINGLE - SEATED

" Fg. 6 .... Typical Shélé- and Pouble-seated Valves

R a3
ingl de action.: When such- action is meompliﬁwd by a
single thermostat having more than one measuring element,
it is known 28 compensated control. . . .

2. Humidistats are of either the room or inserti 'owpc.
Submaster humidistats. of ‘either type are sometimea in
conjunction with an outdoor master thermostat to reduce the
humidity in cold weather and prevent condensation on win-

. A wetbuld thermostat ia often -used for humidity--contrel
in conjunction with proper control of the d?—bulb temperature.
A wxri, or other means for. keeping the bulb wet, and.rapid air
motion to assure a true wet-bulb measurement are essential.. .

A MIXING

SO .- Fg.7 ... Typical Three-Way Mixing and
oL ., Diverti

Avtomafic- Control

ssure io~pressure controller is made for mount-
3. A pres il o —d:“—‘-v- or remotely, onapanel or wall At

ing either directly CRRE LT for tranamitting the pressure ignals

18 ©o¢ tube may
Easisies
Controlled Devices .
: be (1) automatic valves, (2
Cantolled ﬂm‘f may 8 N .and .(4) dsmper
";];:m';_ Other controlled devices include electric heaters,
o]

otors on such equipment 83 fans, pumps, burners,
::?n;mum p. and similar apparatus.
automalic valve i3 designed to control the flow of
nu"mAn ter, +° and other fluids, and may be considered as
ﬁ'ﬂ‘;l: ox’iﬁg::'whinh is positioned by an electric or pxllleu—
‘ vt‘i‘c operator in response to impulses from the controller.
mal
1 wi

ipped with a throttling plug or v-port of
Tt may be equ . e,
design to Er'oﬂcﬂa the ﬂgsn'eg.ﬂow characteristica. .

isca are They
» Pos; i dled by the valve,
of materials best suited to Lhedmedls hN;‘, by
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for rebalancing the control

trol applications, a p i
ﬁt‘ﬁt is also driven by the motor. . . . - Bexible
preumatic operator. consista of a spring-opposed, Hexi
di:i)h‘:n@noxb:ﬂowantacr;d to the valve etem in such a way
that an incresse in air  moves the valve stem and
simultaneously compresses the b?nng“ Spn‘ng of various ranges,
in terms of air p can | Y v que
I:pent.ion of two or more devices byfpmper ection or.ndut::t;
mpoaedt o du:: ;pmnng& or two sides of a single ainphngm,“s:ﬁ also
?:‘;ed; but ar‘: generally limibed“to spec}nl applications qulvm§
large valves or high p P perators are csigned
primarily for proportional control T;g—lf:smon conl ol i
accomplished by use of a two-position con! , oF & two-posif on
pneumatic relay to apply either full air pressure or po preasure

the valve operator. . . .

. tic valves and valves- with epring-return electric
opemynﬁam: be classified as normaily open or norma.\l. ly closed.
. Amwﬂyapcnvﬂwwﬂlmmemopmpuunqnwhen
all operating force ia removed.

foree is d:

pdihe gteam, s o v Tateroal
, metal disca are often employed. Interna
‘paxt!m W}:?Gve:l‘veg such :; the sest ring, throt lug or v-
rt akirt, disc holder, and stem, are sometimes e of stain-
gteel or other hard <
i service. Automatic valves should be properly
wla::di::emed fg.r‘* specific applications. See the section an
i‘gaign Coordination in this chapter for further det.ula .
The functions of various types of automatic valves are as
follows: . . . .
) i valve . 8) iy designed for tight shut-off.
App . “Mb;l:zud i ﬁAf’ofivsuioua pi ranges and media
are used.

i iston vale utilizes the pressure of the control
b."Auptl:t;‘ :.vi in o ting the valve. It usually is single-
ILKﬂ:‘amtedax:tdiau.sed\w re large forces are req for valve

. A double-seated or balanced valve (B, Fig. 6) is designed so
th:t ehe media pressure acting _a@mtit L}:oe r;:alve d;scjxsom—f -
tially balanced, thereby e qu Rl

. 1t is wide! usedwhm'saﬂmdpmmreuwo igh:f
0permpemi't‘,"a Isu?? ul:-:seatzd valve to close. It cannot be used-where
tight shut-off is required. . .

d. A threeway mizing valve (A, Fig. 7) has two inlet connee-
tions and one outlet connection, and a double-faced disc ox_oe!g i
between two seata It is used to mix, a3 required, two tids
entering through the iniet connections and leaving through
o wmﬂm—amyn o (B, 7) has injet connec-

e A diverting valve (B, Fig. one,
tion and two outlet connections, and two separate discs and seata.
It is used to divert the flow to either of the outlets or to propor-
tion the flow t6 both outlets. N - osing. 8

. A butterfly valve consists of a heavy ring enclosing
di!c which m’t’.ata on an axis at or near its center, n.m?, n
principle, is gimilar to a.round single-blade damper. ‘Thedise
umalll; seats against a ring macbined within the body. .

2. Valve operators are of three general types: . .

a. A solengid consists of a magnetic coil opemt‘ ne :n;;
able plunger. It is used for two-position operation. e

oomnﬂanngufe of a solenoid operatad valve is to contfol the
flow of gas, water, air, and refrigerants, and-it is generally
limited to relatively small sizes. :

b An dmbic-matar.oliemm the valve stem through a
train and linkage. Electrie motor operators are classified in three
types: unidirectional, spring-refurn, or {mn'bk.. The val

(1) Unidirectional, for two-position operation. The valve
opens during one-half revolution of the output shaft and closes
during the other one-half revolution. Once started, it continues
until the haif ion is completed, regardless of
action by the controller. Limit switches built into the o mhtz;
stop the motor at the end of each stroke. If the controller

“been satisfied during this interval, the operator will continue to

other position. . ui‘ r;y

.) Spri for two-position operation. Electric enes
d-ri(vzu the valve to one position and holds it there. When the cir-
cuit is broken, the spring returns the valve to its nonna.l.posmon.
" {3.) Reversible, for foating and proportional operation. The
motor can run in either direction and can stop in any pom}lg:i
It is sometimes equipped with a return spring. For proportiol

“Anormallychedvﬂvewillmmeaclos&dpodﬁonwhm
all i N

ic de designed 1 the flow of
3. A pers are ¢ to control )
air -or gases, and function-like valves in thia respect.
laall:d: and fm:nnea g most common, but other materials are
used for Epecial applications, such as those involving corrosive
fumes. 7 dampers are often made in-two or more sections
for stre and convenience in handling, the sections I:emg
interconnected 80 a3 to operate as a unit. The damper types
commonly used are: C -
a. Single-blade, which is genmlly restricted to small %
-because of the difficulty - of - proper ope with
igh-velocity air. . c-
hlgb Multiblade or lowver damper (Fig. 8) which has two' or
“more blades linked together. -1t may be arranged for mlffﬁ
operation, in which all blades rotate in the same direction, «
opposed 6pcmh¢m, in which gdjacent blades rotate in opposite
“directions. See later section, Control of Air Flow, for difference in
mc.ﬂcbymnﬂﬁamgfn‘sp:‘r: ‘composed of two sections interlinked
80 that one section opena as the other closes. b emidi
Dam; operators of the electric type may unidirec-
ﬁota.l,' sp’r’ie;g-rebum, or r_evzl;éihl:;_mmxm to jleec:xpe;mokz
‘valve > Pr s mper op 1-m.lm"m o
) tic val tors, except that they usually have
E’wmxokz :: &l:u:t.mk increased by means of a mul-
-tiplying -lever. Damper o) tors are mounted on the ﬁp&r
frame and are onnnectefe:th directly to-a- wpe:
blade, or-are mounted outside the-duct and eonmacmd"h gt
crank -arm attached to a ehaft extestion of - one Pf ‘e' ades.

]
T\

{a__

-\

OPPOSED, .
OPERATION .

< " PARALLEL
_OPERATION _

Fig. 8. .. . Typical Multiblade Dampers .~ ~.




