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plished automatically with an electric motorized damper
which closes when the fan is off, or by an el i
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the selected method [or each item into an integrated Bet of

le. Proncr Iibies mitd Lo ction 4o ALo

relay in the air line to the atic dampe: In
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either case, de-energising the fan closes the oufdoor B-u'
damper.

Seasonal Changeover

Where automatic changeover from summer to winter is to
be provided under automatic control, there'should be some
penod of inoperation of both heating and cooling. Otherwise;
serious cyclmg fmm one funct:on to the other will oceur. Thxs
period of i lished byntwo-poshon
controller ‘with nd;ustable differential sansmg outdoor tem-

or by a iler sensing the ture at a
nzpmentative conditioned space. !

Lowered Night Temperature

‘Where lower temperatures are employed during unoccupled
periods than ore normally maintained during periods of
occupancy, the proper day and night temperature time cycle
is often established by an automatic timer. Sufficient time
should be allowed in the moming to pick up the conditioning
load well before there is any heavy load increase in the con-
dmoned spaces,

PART Ii: CONTROL APPLICATIONS

ions of 1s to syst or of a general
nature will-be found in this aectlon Applications pertaining
Yo specific systems or apparntu.s wxll be found in the chapters
covering these The of- ls may
oonvemendy be considered for t.he thxee divisions of a system
indicated in Fig. 13: (1) primary source apparatus, (2) dw-
tribution system, and (3) terminal equipment.

The control of primary source apparatus is deseribed in
chapters of this volume treating system components, such as:
Chapter 38, Compressors; Chapter 40, Absorption  Air-
Com'hhnnmg and Refrigeration Equipment; Chapter 45,
Refrigerant . Control . Devices; Chapter 51, Automaho
Fuel-Burning Equipment; Chapter 52, Hee.t.mg Boilers,
Furnaces, and Space Heaters; and Chaptér 66, Heat Pumps.

The second and third divisions are considered here, - .5

DISTRIBUTION SYSTEMS

The control of distribution sy is d 8 tel.
for central fan systems, hot water sys(ems zoned steam ays'
tems, and zoned hot water systems, due to their differences.

CENTRAL FAN SYSTEMS .

- Since there are
can be employed with.central fan‘systems,the following
sections will deal with only a few of the typical combina-
tions for controlling outdoor- and return-air dampers, pre-
heat coils, heating coils, cooling coils, and humidity ‘control:
The complete control system is obf.amed by eombmmg
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Outdoor-Air Damper .Control

Outdoor air for ventilation is usually controlled by ,
damper ar mixtire of
outdoor air and xemrculated ur Outdoor air o meet min;.
mum ventilation requirements should be available whenever
the fan is running and is usually gmvxded in one of the fnl.
lowing- ways: '

a. By a minimum ouhdoor-ur damper which is fully open
when the fan is started. maximum cutdoor-air da.mpe.
may also be provided if addmunal outdoor air for natura]
cooling is desi

b. By an outdoor-ur damper which opens to a mmmmm
pomt:on when the fan is n-nrted Additional outdoor air i

provided by further opening of the damper under automatis
control.”

“""md‘ ir d. aresynchmnmad

to operate wﬂ.h ﬁhe door-sir d 1 inter-

ble, but on each

of - the da.mpers can be used when mchm\cal interconnee-

tions are tical. In most ar pmvmons are

made to prevent admission of more than the minimum out-
door air required for ventilation, both during heating opera-
tion and when the outdoor-air temperature is too high to
provide some natum.l cool.mg Prowsmns sbould also be made
to close the and-exh and ‘opea
the return-air damper whenever the fa.n is stopped.

Fig 14 shows a system "having manual adjustment for
maximum outdoor air and ‘an optional, but very desirable,
mixed-air thermostat. This thermostat overrides the manual
switch whenever the mixed-air temperature dmps below its
set point. This providés for a mini mixed-air
for safety of downstream equipment. Whenever the fan moter
is stopped, the outdoor-air and exhaust-air dampers closs,
while the retiirn-air damper . opens.

‘Fig. 15 shows an all-geason ventilation control system
wﬂ.h 8 fixed minimum quantity of outdoor air and auté-
matic ‘control of maximum outdoor- and return-air dampus.
This

t is sometimes referred-to as an economizer -

arrangement

control of outdoor air. With outdoor-air temperatures be;
low the set point of the summer thermostat, the mixed-air
thermostat "positions the outdoor- and refurn-air dampers’
‘When . outdoor-air temperature rises to the set point of
the outdoor high-limit thérmestat, usually about 70 F, the
maximum outdoor-air damper is closed and the. return-air
damper is opened. The f door air is
assured by the i sor-air dampef
Both outdoor-air dampers are closed and the return-air
damper opened whenever the fan motor is stopped. By the
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Fig: 14 ..., Manval Adjustment of Outdoor-Air Quantity

» With Low-limit Control of Mixture Temperature
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Fig. 15 .+ All-Season Ventilation Control With Fixed
ngnmum Outdoor Air Plus Additional Outdoor Air
when Prachcuble

addition of 8 thermostst in Lhe conditioned space or in the re-
turn-air duct, the opening of the maximum outdoor-air damper
can be limited to-only. the degired minimum quantity of out-
door air, until the space heating requirements are satisfied.
This feature is desirable for quick warm-up during winter

heating. .
Preheater Coil. Confrol

The function of a preheater is to temper the outdoor air
to prevent the possibility of freenng beyond the coil. Care
must be taken to avoid freezing in the coil itself. The proper
eelection, installation, and sizing of steam traps are very
important to assure rapid elimination of condensate to’pre-
vent fme:mg Other xmpoﬂ.m'. features are vaccum breakers
to insure isions for rapid air elimi-
nation from coil, and the use of vemcal mther than honzonml
tuba wherever possible.

Fig. 16 shows a simple npph(:nhon of an ouk‘loor thermo~
mt usxml.ly set for 35 F, controlling the preheat coil valve, ..
Csreful sizing of the coil is very important with this type.of

. control. The temperature rise-through the wil‘s):\ould be
""" limited to a maximum of 30 deg when the entering air is 35 F.

A higher temperature rise will very likely cause overheating
of the space. If more than a 30-deg temperature.rise is needed,
multiple coils should be used and their control valves opemted
in sequence*at selected outdoor temperatures. -

Fig. 17 offers a method of control. which. reduces the
overhsaung problem. out.lmed for Fig -16. .Here, a mixed-
bypass damper in

junction- with- the exh -‘andrewm-audampers"l'he
use of. bypassed outdoor air ma.km it posmble to control
the ed ing - the' pre-
heat coil. A minimum quantity of outdoor air is assured by
use of a two-position face damper on the coil.

Steam-distributing type coils can be controlled by a
proportional-type thermostat set for 55 F or hlgher,
located downstream; from the- coil to operate & valve in
the steam supply lLine. Where a tempemt\ue nse of more

Fig. 16 ... .. Control of Prehaat Coil From Outdoor Air
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Damper Control From Mixed Air

than 30 deg is required, two or more coils in ‘series should
be used, each having a separate valve. This arrangement
is-shown in Fig. 18. The valves should be arranged to
operate in sequence, wn.h the valve on the upstream coil
opening first.

Hot water preheat emls should be. controlied by .face-
and-bypass dampers operated by a thermostat dowmstream
from the ooil, with continuous water circulation when the
outdoor air is below freezing. A pressure switch to stop-the
fan in case of pump failure is often employed.. Further
free: be lished by a thermostat
in t.he ooxl outlet, ammged to.stop the fan if the water
temperature dmps to 35 F. In all Apphublons where face
and b are used, must
be taken to prevent stratification’ of. the nuxbuxe beyond
the coil. One method is to locate the bypass dnmper above
the face damper, so that the cooler bypassed air will tend to
drop while the warmer air through the face dmnper tends to
rise, thereby mixing the air by gravity. .

Heating ‘Coil Control

Heating coils, when used for tempering air for venuln-
tion, can be controlled by a. pmpomonnl type of. insertion
thermostat, preferably located in the fan discharge where
the air is usually least stratified. This thermostat operates
t.he hesung coﬂ valve or valm or {ace and bypass dampels,

air Whm
face and bypass dampers- are "used, it is good practice to
have a valve on the coil which closes as the face damper
closes to prevent overhesting due to damper leakage or heat
picked up by air wiping the expased coil face. -

Fig. 19.shows a typical cortrol arrangement for a heat-
ing coil whentheiansystemlsusedforheatmgn.swellns
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Fig 18 cees Pmpomoncl Control of.Two- Preheui Coﬂs
in Sequence .. ' .
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