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ature rises above the normal level, cool air is disch d into
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the room. The room thermostat accomplishes this by throi~
tling the heat supply, finally shutting it off, and then opening
the outdoor sir damper o prevent overheating of the room.
The air-stream thermostat fmquent.ly ‘takes eontrol during this
stage, to the d from falling
below a set level.

The!hmebmccydan/wnboleommonlyumdmas
follows:

Cycle I. lmpemmtnfouwwrwwndmxtwdataﬂ umes,
except durin t.he

warm-up sage. -
Cycle II. A minimum amount of outdoor air (normally 25 to

mpaemt)uadmxucddunngthphmmyandmﬂahnq

perature of the air en the heahnﬁnelemmt. This is con-
trolled by the air-stresm ermonta.'.,w ich iz set low enough
{(aften at 55 F) to provide cooling when needed.

Night Control

- For maximum economy, it is general practice to maintain
the .building at reduced temperature at night and over
weekends and vacations. Several control arrangements to
accomplish this are in common use. One turns the fans on and
off, as in the case of a unit heater, whenever the unit convee-
tive capacity is insufficient. Another arrangement uses the
convective capacity of the unit, supplemented by the convec-
tive capacity of auxﬂmry heatmg eqmpment mstalhd within
the room. More el ble, per-
mitting ion at dsytxme p in some spaces and
at lowered temperatures in others, for maximum economy
during night occupancy of part of- ‘the building. For general
information on controls, see Chapter 13.

Location of Unit Ventilators
The location of the unit is important. Whemver bk

The location and size of exhaust vents® are not of partic-
ular importance on systems employing unit ventilatars.
However, many states have regulations which require vents
in public buildings. When vents are used, it is important that
they be sized and located properly. Veats should be fitted
mthmmualdnmpemsoﬂmtfbeexhaunmbemguhted
for proper air distribution. Back-draft dampers should be

d in the vent opening to p: coldmrfmmentex—
ing through the vent.

It has.become tice, where 1 per-
mit, to exhaust into the corridor through louvers -in the
classroom deor, and to use powered or gravity exhaust from
the corridor to the outdoors. Thus, the slight pressuriking of
the building by t.he unit. ventilators pmvldes the force to

the entire building. It is &lso p e to
use the exhaust from the cl: d il ,
by passing the exhaust air tbmugh wn.rdrob& and lockere.
Many state and local codes make this arrangement manda-
tory.

Cabinet exhausters can be used in localities where codes
dictate a positive mechanical supply and a positive mechanical
exhaust. They are located along the oufsxde wsl] and match
the unit ventilator exterior.

Window Downdraft Prevention

Themcmaseduseoflxrgewmdowamhaspmenwda
window downdraft problem, caused by chilled air ﬂowmg
down the windows and into the occupied areas of the room.

. Three basic means of combatting these downdrafts have been

developed for use with unit ventilators. Tlm are shown in
Fig. 5 and operate os follows: ~ >
Window £ill heating employs finned radiation of mod:

capacity, installed along the wall under- the - window-aréa;”

Heated mr rises upward by convection and counteracts the

it chould be placed sgainst the outside wall and near the
centerline of the room. It is more difficult to obtain proper air
distribution if the unit is instalied either on an inside wall
- or in the corner of the room. Standard unit models are set
against the wall, or may be recessed into the wall, and dis-
charge the air stream upward. Ceiling models discharge the
air horizontally. Best results are obtained if the unit can dis-
charge against or across a fiat ceiling, with the air flow pattern
wterrupmd by wlmg beams or surface—mounbd lighting
ures.

-WINDOW SHL HEATING

downdraft by pering it and diverting it upward to ehml-‘

nate the cold draft.

Window sill secirculation is obtained by placing the return
air intake along the window sill. Room or return air to the
unit includes the cold downdrafts, takes them out of “the
occupied ares of the room, and thus eliminates the problem:

Window il dncharge directs a portion of the unit venti-
lator discharge air into a delivery duet along the sill of the
window. The unit discharge air, delivered vertically at’ the
window sill, provides room-wide air distribution and uses
upwardly-directed streams of air to combat downdraft. :

WINDOW SILL RECIRCULATION ' ° = WiNoow sil- ovswnc: R

Fig. 5:... Three Methods of Preventing Window Downdroft

Unit:Ventilators and Unit Heaters

Year-round Unit Ventilators

Due to increased use of school buildings during the summerr

months, some bmldmg plans now include mechanical cooling

or have provisions for including it in the future. Year-round

unit ventilators, which are equipped for cooling and de-

humidifying during the summer season as well as for heating,

ventilating, and cooling mth outdoor air during the winter

season, are being i iled in i bers to meet such
application requirements. :

These units provide the same functions during winter -

operation as the unit ventilators previously discussed, and, in

addition, are arranged to provlde a fixed outdoor sir quantity -

during occupied penods in the summer season. Theése units
differ from con I unit air condi in being able to
provide up to 100 percent of their rated air capacity from
outdoors, for natural cooling during wmter opemtlon, and in
being normally bypass-controlled for
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’ as the winter minimum, but may be different in some cases,

and will be less likely to be dictated by a local code. The
summer ‘cooling capacity will usually establish the required
water quantity. Comparatively low hot water temperatures
will be necessary during winter operation, to prevent excessive
heating ities and control p

Winter control sequences are the same ‘as those descnbed
for conventional unit ventilators, with summer sequences con-
sisting of 8 cool-down stage and a cooling and ventilating
stage. The same control components nnd sequences are used
during both winter and with the additi
both of relays for automatic changeover and of devices to
Tmit to the desired quantity the amount of outdoor air intro-
duced during summer operation. Since bypass control is used
for winter operation as well as for summer, oul.door met of
system water p down to &
for mtroduchon into the chiller (usually 80 F or lower) at the

cation.
Year-round -unit ventilators are usunlly furnished -with
combination heat.mg—coohng elements, employing hot’ water

as the heating medium and chilled chr as the cooling -

dium. In addition to the
operation, thess units are provuied with drain

ished for winter

A

t reduces the time required for change-
over. Because year—round unit ventilators can introduce up to
100 pement outdoor air for cooling during winter- season
a8 high as 55 F. md 60F
may be used, with ¢ quent mini chiller

Year-round unit ik may be i ""aspanofa

pans and smtable ms\ﬂm.mn for chilled water opemt:on The

classification, sir , heating it ,and
control of - unit ventllaw!s prewously dxscumd in this
chapter are also 3 d unit

ventilators. The same types of umt and ummgement of ele-
ments are available. The same air capacity ratings are em-
ployed, and heating capacity requirements and ratings for

- winter-operation are similar. Data on apphmtmn control,

Jocation, venting, and window downdraft preveéntion are &lso
generally applxcs.ble
“The added

iplete air conditioning system in the initial mstullauon, or
may operate as winter-season unit vennlators, in a.nhcxpatmn
of the future installation of hanical cooling
‘When such pmwsnon for future mechanical cooling ia made,
the supply and return piping, piping insulation, year-round
upit ventilators, and controls are usually included in the
original installation. Water clnllera, cooling towers or evapo-
rative d and ies are install
later, when the mechanical cooling is d. (See Fig.'6.)
The cost of adding provisions for future cooling to a unit
ventilator system genemuy adds 15 peroent to the heating

of ion for y d +. Full < al sdds
unit ventilators mum oonsxderauon of several factors in 33!5'10"5'0 percent 1o the contract. lmg
eddition ~to -those pi iy The ible ~and
latent cooling it ired for air ditioning must be
provided, in addition to the pacity to meet room ventilation UNIT HEATERS
i The calculati ble to those shown The henn unit healer denotes an assembly of elements, the
for winter operation. The air capaclty will usually be di | function of which is heating.-The essential elements

by the summer load, but may occasionally be ﬁxed by the

q

of 8 unit heater are & fan and motor, a heating element, an

cooling capacity requirement during mild weather in

and a. tional outlet. Filters, dampers, duct

southerly “exposed rooms with large wi d Thé outd

air quantity for
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will usually be the same R

collars, bustion chambers, and flues may also- be in-
cluded. Some types are shown in Figs. 7 to 14.
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Fig. 6. e Components Reéquired for a Summer-Winter Air Conditioning System -
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