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buildings but its comparisons and conclusions are largely
applicable to the other types of multiroom buildings.

LOCAL SYSTEM DETAILS

To meet the requi t to multi buildi
peripheral sy id, must pmvtde wide flexibil-
ity and range, to meet individual room req The

means for meeting the requirements may be:

1. Controlled mixing of air at two different temperaturea.
2. Controlled use of water at two different temperatures.
thaeoiloe&lrefuzﬂlmmd utumorhat—wnta

* i_mil}seof air to obtain heating logetber with water for cooling.
Bystems of this type require, in many change-

1962 Guide And Data Book

walls) to 3 or 4 floors in height. Beyond this, horizontal dis-
tribution is often needed. In long, narrow buildings, it may be
the preferred method. Such systems car sometimes be so de-
signed that the same duct system serves several, or all, dif-
ferent zones. In this case, and if windows are large, the cold
duct may sometimes be smaller than for 100 percent capacity,
since not all facades will receive sunshine at the same time.
In tropical climates (and even in colder climates if windows
are very small and double-glazed) all boxes and outlets may
be at the ceiling. Where winters get cold and windows are
average or large in size, those for peripheral zones should be
under windows.

over, s as to reverse operation between summer and winter
conditiona. .

In additi tabl and
humnhty, all ('.hwe systems should
duce into each i sInoe ient amount of
ﬁlwed and conditioned ouhdoor air, sausfwmry ventilation.
2. Limit outdoor air to the requi amount and thereby
reduce needlees refrigeration or beating demands and costa.
3. Recirculate air, either centrally or locslly, and recondition
enough refurn 8ir, in addition to the outdoor air, 8o that the lotal
air circulated in the occupied spaces will do the  Decetsary cooling

Radiant Cooling and Heating (Scheme i}

This is plished by the ci of cooled water, in
summer, through coils, wlnch extract heat from an aluminum
ceiling, attached under the coils, and exposed to the room to
be thus cooled. The same equipment obtains effective winter
heating by warming the circulated water. To absorb heat, the

. ceiling must be appreciably colder than the air (or than other

surfaces in the room). For example, a suitable surface, about
15 deg cooler than the room-air, will absorb sensible heat of
about 20 Btuh per sq ft in a room not receiving sunlight. With
sol-&r radiation entering through windows, this value may

and dehumidif; y'miri in summer at pe
differentials, as as the necessary heating in winter.
4. Distribute n.nd  diffuse th.e  air in the occupied spaces, at such
and a8 not to cause drafte
objectionable to the occupants.
5. te without objecti

levels in the ded
spaces.
G&unlymunhmed,k:ptdan,mdndmxtedmnnt

varying tastea of occu

7. Automatically mtus(e between the cooling and heati
requirements of different floors or sones, different directio
exposures, and different mdxwdual rooms (i uem lunshme,
e14:)l as we!l as the

to 25 or more. This is about equal to the differential
between typical inside and peripheral zone demands, if win-
dows are small or well shxded and permits a large reduction
in the of di jred. It may also make
it possible to combine outside and msxde rones into a single
system of fans and ducts, with room and zone control only, by
varying the water supplied to the radiant ceilings. Small
convectors or radiant panels under windows (for winter use
onlli') may be needed as a supplement in comer rooms and in
colder

meat, ete., and &o ad)un thc padonna.nee,
tﬁymd npldr

Izz or.der to apply radiant cooling and heating, careful con-

Double-Duct Systems {Scheme 1)

In the double-duct method of local temperature control, air
{previously filtered, and often partly conditioned) is delivered
by a single high-pressure fan to w0 sets of coils connected in
parallel. One coil cools the air in hot weather to a temperature
20 to 25 deg lower than the desired room-condition; the other
one warms the air (already sufficiently dehumidified, in sum-
mer) to a temperature at or above the room condition. In-cold
weather the cold air temperature can be secured without
using refrigeration. The warm air temperature is raised
progressively as the weather becomes colder.

The two ooils feed into two parallel high-velocity duct
systems; while the cold duct should usually be sized for 100
percent of the total fan-capacity, the hot duct, in most cases,
need be sized only for 50, 60, or 70 percent. From the two
ducts, a pair of nnxmgvdampem (or valves) deliver, to each
individual reom or bay, air at the right (mixed) tempera-
ture for the then current cooling or heating demand of that
particular space. A local thermastat controls the setting of the
mixing-valves. Since the pressure drop through these gen-
erates noise, acoustic attenuation is needed here. Quite often,
the valves, the attenuator, and a constan! air volume regula-
tor are incorporated in 8 fabricated package or box, which
feeds air into the room. An important element in many such
systems is static-pressure control to maintain reasonably
equal pressures in both ducts, at or pear the mixing-valves,
as the total flow through each duct varies.

Duct sizes usually limit vertical distribution (at outside

must be given to fundamentals as follows:

1. To abeorb heat adequately, the surhce of the ceiling must
be mterully colder than the air.
. The circulating water mu.n, in turn, be
w!.mg surface. With well-designed coils, and ceilings of aluminum,
thewldatwawm%tbeaorleeghwmmeuemge
ceiling tgmpen th plaster of concrete which are
much this diff

uma 25 great.
356“ is not economical to mn.mtu.m dew anm lower than 5¢ F
4. To nvold any risk of onndmnhon therefore, no indoar air
shouldeonwtmymﬂmatabwertempemwnthmssl?
To avoid the high cost of (vnm- ught) heat-insulation for the
cooled water e coldest water in any

‘paﬂofthnsyxtzmshoﬂdbchtﬂe(xfmy)bz!owaboutsol?

5. Recessed lighting fixtures may be integrated with a radiant
design. They may also be directly connected with the
coils, 80 that much of the heat (emitted by lights) can be removed
directly without
when the cexlmg receives heat from floors directly beated by the
sun, the cooling water (at a glv- temperature) will absorb much
more heat than from the room air alone.
6. In very low dew point climates, such as deserts, lower water
mdeelhngwnpemwmma be used to increase capacity.
‘Where an amplz mppl of natural 60 F, or lnwer, water u
nvmhble { h
cation may ehmm:fc t.he ueed for mechanical rJngemuon
For further information on panel cooling see Chapter 3.

Alummum is adv&ntsgeous for radiant-cooling ceiling ma-
terial, beca.

1. Itis t.hn bm heat conductor (except silver or copper)..

2 It is easily formed and worked and comparatively inex-

3. It is Dot subject to corrosion which would interfere seriously

" space occupied by unit enclosures and primary-air

becoming room load, When thus used, or =~
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est conduction from ceiling to coils. Steel coils should be

;:‘j]h b to avoid reduction of heat transfer due to rusting.
4. Itcan beenawd with a wide variety of finishes, and seldom
peeds refinishing. A fiat finish which may be painted, anodized,
ete., is essential for good thermal performance.

Sectional aluminum mdmnt—coolmg ceiling panels (usually
12X 12 in. or 12X 24 in. are advantageously used for
modular 1ayouts consistent with spacing of windows, lights,

parhuons and can also sm've 'for acoustic umtn;e&t
O
I‘:est—cbwrbmg surface, “while dn: acoustic” blanket of fiber-
gl.moru:ehkesbove the ceiling, is also efficient thermal
insulation against reverse loss above the ceiling, and thereby
improves performance and control of cooling panels.
While radiant cooling, where applicsble, eliminates the
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—or otherwise, to suit the particular building. Chilled water
may thus be pumped to areas that require cooling, and, at
the same time, warmed water to areas that require heating.
Such systems are being used for apartment houses; they are
materially less costly to install than what would be considered
good practice for an office building or hotel, but decidedly
better than the self-contained units formetly mostly used for
apartments. They are suitable only where no large ¢nterior
spaces require cooling and ventilation, since they have no
central air supply system.

A variation of this scheme accomplishes ‘beating, when
needed, by separate coils, connected to a separate steam or
hot water circulating system. Such an installation will be
somewhat more costly and will have more complications. Its

and greatly reduces the amount of air handled as well as the

sige and space for fan-rooms and ducts, ete., it cannot elimi- -

nate fans and ducts. It can only reduce their size, cost, and
plexity. It is still y to i duce enough d
air for:
1. Ventilation.
2. Com!unnble air-motio;
3. Removal mostoinhemnblemhngkndduehpeople
-nd

4 bgmovnl of Iatent load due to people and to obtain do-
bumidification to a point where the internal dew point will be

ow enough to avoid condensation on eooled pipes or surfaces.

Fan-Coi! Units {Scheme 1ll)
These systems make use of packnge l‘an-cnd—ocul units,

" located under windows and d with water

which is chilled in summer or heated in winter. Good design
includes:

1. Opersating the fan—coil unit with only recirculation, to sontrol
the temperature of each room separas

2. (bnmmlhngmtgr flow by nfmom lbermostadd ‘xysuxn(hxgh

3. Pro separale cen! 'an-room and duct
or low velocity) of capacity MIX great enough to provide each
room with proper ventilation and humidity control. The sir may
enter Qxe room either through a bmm:h duct connecting into the

a separate

uni
sfully used in tropical

hme!s,whmthecondi' umtwubmmfoverhudonnbe
corridor side of the room. latter arrangement may be ad-
nn u.sfox t houses. Jt may be noted that air

apartmen
’ﬂ’l’]’d through ducts will be ample with only 15 to
that required for an all air system for peripheral
loneamt.hatt.heeentrsl
lneost,a.ndumplemd
These systems are applicable to

 fan-an -duc'. system becomes quite low
ving almost no

.mﬂmmnmeupace,urhnhewnphemlunesofthmemwhmha

conditioning system is provided for the interior wna
:g also ()hnpw- 2§

A vxmhon in to let the interior zone all-air system delxver
air to rooms in peripheral zones. This is not an efficient

(a) the mtenor zone mppl{'(much of the time)
nuybe:bout75pemm ‘o supply the eame

- outdoor air ventilation, sbout 4 times as much air must, be blown
- into penphera.l m and (b) dxe imterior zones nm.rly always

fan coil unit must
di}’!’b&tffuhe.st,’“nseause!avraszt.embot«hl:nuungl.\.udooolmg

Zoned All-Water Systems (Scheme lIA)

This is a scheme in which each room has its own fan-and-
coil conditioning unit, with no ductwork. For adequate con-
ditioning, each unit should have an outdoor-air intake under
Awmdow, or through the wall or roof, so a8 to deliver a mix-

ture (fixed or variable) of outdoor and locally recirculated air.

Water-circulsting piping is zoned by direction of the facades

one major sdmtage is the ability to control, scparately, the

and humidity (in cli where this may be
eﬁentml), by cooling humid air as necessary to take out
enough moisture, and then reheating it to the correct delivery
temperature.

Induction Systems {Scheme [V}

In this scheme, now widely used in large office buildings,
hotels, and the like, the peripheral zones (areas extending
about 12 to 18 ft inward from the windows) are cooled or
heated by means of pact local units, losed in metal
cabinets under the windows or in a continuous metal sill con-
struction. Each unit circulates, locally, aa much conditioned
air as will properly serve the peripheral zone space bounded
by one window or by one smalt group of windows, while the
inner zones of the building are conditioned by separate air
duct supply systems. In the most usual method, the units
under the windows receive as primary air about 15 to 20
percent of the total to be circulated in the room from a remote
fan-room, through small high-velocity conduit ducts which are
run mioa.lly whenever possible, near each outside wall. The
primary air (largely or entirely qutdoor) is filtered, humidified,
or dehumidified as nemary uooled or heated at different
seasons, and delivered at .| to the under-
window units in which, by means of e]ector—nou!es, the pri-
mary air aspirstes or mduces several times its own volume
of air to flow from the room tnio the unit, mixes with it, and
delivers the mixture back into the room in such a manner as
to give good local distribution. The aspirated room-air pasees
into the unit through a finned-coil where it is cooled in summer
or heated in winter by water circulated from a piping system
oonnectmg to each unit, and distributed
mary-air ductwork. Preferably, the flow of water (or in some
mode.l.s,t.l:naﬂowc:tfan-)L ugh the coil is trolled by a
room t! to the p of the room
air entering the unit. (See also Chapter 2.)

Many available combinations of nozzles, eoils, operating

_pressures, etc., can produce units of many capacities, having

several d.lﬂ'erent. ratios of primary-air to total thermal
capacity, and having va.nous heights, and thicknesses, etec.
Generally s-penkmg the moreé liberal the proportions of the
unit, for a given capacity, the quieter is its operation; but
all units include careful acoustic treatment.

Two-Pipe Secondary Water. The majority of installations
have employed & two-pipe water-circulating system, o!ten
goned by facades, so um water at different tempexsuum
could be supplied as d to for
wind, and outdoor 'empemwre effects. Whether or not water
is zoned, goodpmchoelstowneuxepnmrym,becausethe
local damper, after it has been adjusted for the correct amount
of aspirati a fixed q ity of flow and there-

much as is the pri-




