CHAPTER 2

FAN COXL UNITS

CHILLEO WATER SUPPLY
TO ALL ZONES

CMILLED WATER RETURN
FROM ALL ZONES

Fig. 40.... Single-Supply Multi-Zone System vnl‘hou’

Separate Ventilation

Centra! Stotion Equipment

D ding on system variations, the central station equip-
ment leq\nred for a fan-coi} a'ystem includes some, or all, of
the following items: (1) water chillers, (2) primary water
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thary Water Pumpc The primary chilled water pump

pumps, (3) water heaters, (4) zone water pumps, (5} ventil
tion air dehumidifiers, (6) auxiliary heat exchangers, (7)
service valves, (8) control valves and oontmls, and (9) water
and condensate piping.

Water Ckillers. The selecti g

tes water b the chiller and any or all of the
following equipment: ventilation air dehumidifiers (if used),

. the fan—coil units (single zone system), the zone circuits (mul-

uple sone gystem), and the pnma.ry to-mondx.ry water heat
(if

oft.he P . . .
is largely at the dis of the desi Rec! i
waterchxllmgsymmsmngemmﬁumlowmowmper
unit while cen from

mately 75 tons to almost u.nl.umhedsues Absorphan equip~
ment, using steam as the energy source, is also available for

providing chilled water. A fan—coil system is well adapted to’

use of hot water at the relatively low temperatures available
in central heat pump systems.

A very wide range of capacity variation is required by the
fan-coil unit system. Thus the refrigeration equipment should
be selected to be capable of maintaining the lowest part load
capacity possible so that the system can remain in operahon
under low loads.

‘Wherever the application is such that the chilled water flow
rate required at the fan-coil units will be throttled at light
cooling loads, provisions must be made to maintain a constant
flow of water through the chiller. Where the water control
valves at the fan-coil units are of the bypas type, a constant
flow th h the chiller is mai d when the flow of water
to the fan-coil unit is throttled. Where the water control valves
at the-fan-coil units are of the throttle type, a relief line must
be provided from the outlet of the chiller to the suction of the
primary pump. Amlmfvﬂwmthmhneuwnmlhdbys
pressure differential controller which
differential across the chilled water pumps. As the d:ﬂemntm.l
tends to increase due to throttling of the unit control valves,
the relief valve opens. As the pressure differential tends to
drop, the relief valve closes.

used). The pumping head is composed-of the

friction loss through this equipment plus the friction loss in

Ppiping, fittings, and control valves.

Sinee the water chiiler requm:s Py eonafant flow of water
under all load conditions, the primary pump is selected to
deliver a substantially constant flow against a constant
Primary water-circuit pumping head. When the system re-
quires less than i flow and the p ing head tends
to increase, the relief valve opens to bypass the excess water
to the pump suction. .

Water Heaters. The water heating apparstus maybe steam-
to-water converters, boilers, or heat pumps. It may be cen-
trally located to serve all spaces with a single zone system,

but where ‘multiple zones are used a separate water heater is-

generally installed in each zone.
In order to secure smooth control of warm water tempera-

tures when using converters, the general practice is to use two. -

steam valves piped in parallel, one sized for approximately 3§

and the other 35 of the full steam requirement. By controlling

the valves in sequence, closer control is possible than that
obtained with one large valve, particularly at light loads.

For buildings having relatively low internal loads, such as
hotels, apartments and hospitals, it is desirable to provid;
dusal hot water converters to afford standby protection. &cﬁ
converter may be selected for 50 to 60 percent of the total
heating load. The two converters should be piped for parallel
water flow as well as parallel steam flow from a common set
of steam control valves.

Zone Watér Pumps. When two-pipe fan-coil systems are .
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npp].wd with multiple zones so that unite on one zone can Table 10 .... Relafive Evaluation of Fan-Coil Ventilation
receive hot water while units on another zone receive Air Systems
water, each zone requires its own pumps ss shown in Figs.
40 and 41. With 3-pipe and 4-pipe fan-cotl systems, zone water Lowest | Lowest |\ Best Best
pumps are 0ot required, as explained later, Veatiation Air Systees | Instolled | M7 | pequired| Vantia. | Exterior
These pumps should be selected to pump the required zone Cot | "% | Space | tion “::"
chilled water flow ruie al the caicuinied zone p ing head. hd
This water flow rate will g lly equal the tion of the 1. Infittration and . '
mdmdual fan—oonl umt water flow rates. Exhaust 1 1 1 4 1
v Air . Where a separa tilati
urzystemxsemployedtouerveﬂ)epenmeterapwe dehumidi 2. Wall Apertures 2 2 : 3 3
fier stations must be p should d i 3. Interior Space -
whether ope station should serve the entire building or System 3 3 2 2 1
whether gmaller mulhple mhons each servmg mveml ﬂoars :
are more practical. These will the “Deetyeem ™ « | & | 3 1| o2
outdoor air dampers, preheat coil, filters, dehumxdxﬁer coils,

reheat coils and fan

Auziliary Heat Ezdmgm. Where it is practicable to ob-
tain free cooling from the cooling tower, water-to-water heat
exchangers may be employed to supply chilled water. If
waste or condenser heat are to be used to supply all or part of
the hot water requirement, water-to-steam or water-to-water

heat exchangers may also be used.
Service Valves. It is common practice to locate pervice
valves so that major system may be isolated

from the water system for service, thereby eliminating the
need for drmnmg the entire system. Control valves, oontmls,
and water piping will be discussed in a later section.

VENTILATION-AIR SYSTEMS

The choice of ventilation-air systems is mﬂuenced boﬂ: by
codes-and all building factors previously di d listed
in Table 9. How the designer treats venhlahon air has a
direct effect on:

1. Owning cost of gystem,

2. Maintenance cost. of uynem

3. Thet system
. ; The mpu’biﬁzy of 'Le symm m the tenanta a.nd owner.
exﬂemr

There are four venhlahon—e.u systems frequently employed
with fan~coil unit systems. Table 10 evaluates t.he four systems
with respect to the preceding 5 factors.

Genenally, it is desirable to pmmm’we the buxldmg ahghtly
by introducing slightly more ventil

quued before the building was air conditioned and only heat-
ing waa available, then it may not be essential or eco-
nomical to also provide a ventilation system that assures
posxhve ventilation when mechamual cooling is added. This
pproach might be idered in the case of motels where the
rooms are occupied for relatively short periods and are easily
aired out by the maids when they are making up the rooms.
The use of wall apertures would provide only xlightly better
results at an increase in first cost and would incur an archi~
tectural problem of installing them so that they would not
clash with a building facade of an earlier period.

Ventilation with Wall Aperturm

The use of wall apertures (F’ig 43) may be considered wher-
ever vertical models are to be instdlled along the exterior
wall. The fans of the fan-coil conditioner draw ventilation air
through the building wall from the outdoors. The through-
the-wall assembly (Fig. 44) should be constructed to incor-
porate the follnvnng features:

1. A decorative grille face to blend architecturally with f.be
exterior of the building.

through bollet hausts, central exhaust syst ete. Thiy
assureg that any air leakage will be from the inside of the
*building to the outdoors instead of the reverse. If the perime~
tﬂ'spaceemmunmnedntashghﬂy hzgherpressu.rethan
are the corridors, there is less likelihood that odors and air-
borne bacteria will be itted from one pied space to
another. This consideration is especially important in the
itals,

Systems 1 and 2 of stle 10 pmv;de partial ventilation
without, pr ization of the buildi 3 and 4 pro-

dimng.

vide ventilation with pressurization, but are higher in cost.

Ventilation by Infiltration and Exhaust

Here, the fan—coil conditioner is used to recxrculafe only
toom air (Fig. 42). Bath or toilet exh some
ventilation by drawing outdoor air into the space through

*cracka such as those around windows and doors. As would be

expected, the resuits would oot be good during periods of high
occupancy or heavy amoking.
tration and exbaust as a source of ventilation air might

" be considered where existing buildings are being air condi-

tioned and codes permit. 1f positive ventilation was not re-
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- VENTILATION AlR THROUGH WALL APERTURE
2-RECIRCULATED AIR

3-POWER EXHAUST

4- CONDITIONED AIN FROM FAN-COIL ‘UNIT

Fig. 42 .... Ventilation by Infiltration and Exhaust




