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Fig. 16.... Effect of Ventilation and Intemal Relative
Humidity on Refrigeration Plant Capacity

dampers D-2, D-3 and D4 to maintain cold duct temperat:
by drawing cool air from cutd For ¥, to mibimi
the amount of reheat in the warm duct, city water sprays or
recirculating pump sprays could be put into operation ahead
of dampers -2, -3 and D4 through relay C-2. In order-to
reduce the amount of outdoor sir heated during cold weather,
thermostat 7-1 is usuaily reset upward in winter, for operat-
ing economy.

Warm duct is

p iled by sut \‘.herm0~
stat T-2 ag reset by outdmr master thermostat 7-3. Humidity
control can be lished by winter humidistat H-2 con-
trolling city water spray valve V-2 or a mcm:ulat.\ng spray
pump. When a preheater in the minimum outdoor w is umd
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. Fig- 18 .... Overhead System with Supplementary *

Perimeter Radiation

duct sizes, it is desirable to design for the lowest practicable
oold air supply temperature. With a supply temperature 25 to
30 F deg below the room temperature, the resultant space
relative humidities will be 45 percent to 40 pemnt. The

lower humidities for di also make bumidi
regulstion less critieal.
One objecuon tos relstwe humidity lower than the per-
isthat it i the size of the refrigera~

tion: phnt xequu'ed to hmdle peak outside air wet-buib tem-

The i , is less than generally |
realized. Fig. l&gweethemresseduetoventhahnn]mdwd k
the ratio of refrigy d to produce 40 per-
cent relative hnumd:ty to that reqmred to produce 50 percent. |
This ratio is curve A=curve C/eurve B. For the example
shown the 40 percent R. H. requires 3.7 percent more re- -
{rigeration capacity than a 50 percent R. H. condition and is
used only at peak outdoor dew-point temperatures.

SYSTEM LAYOUTS

The dual-duct system affords several schemes of air distri~ |
buhon which will meet a variety of design criteria, climatic

it is controlled by thermostat 7-1 to
perature of the air drawn into the system.

REFRIGERATION PLANT CAPACITY

‘While the total air handling capacity of the dual-duct sys-
tem should be the sum of the maximum requirements of all
areas, the refrigeration and heating plant capacities are-de-
termined from the peak simultaneous combined loads of &l
areas adjusted for building heat-storage effect. Since one of the

" functions of a high-velocity system is to reduce appamtus and
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a.ndoostu.., ives. On most instalk several -
of air distributi will be feasible and a -
careful evaluation of al te sch should be made before -
select.mg the one most suitable and most ical for a |

given Apphcahon For treating exterior spaces four general :

schemes of air distribution are pessible as illustrated on Figa, - i

17, 18, 19, and 20.

Overhead 100 Percent Air System

With this system all oondmonmg is done with overhead,
horizontal type mixing units, &s shown on Fig. 17. The air can :
be distributed in the room by ceiling outlets as shown, or by
gide wall grilles. Thxsschemﬁcanbeusedmbmldmgs!ocafed
in warm climates or in mod if the windows are |
double—glued ‘The scheme WL“ pemut. mnxlmum uhl.uahcn of
floor area due to pl at
the perimeter wall. In modern buxldmgs with continuous glass, -]

any -mechanical equipment placed at the perimeter of the ;
building will deduct from the usable area a strip of floor ares

of varying depth depending on type and functional arrange- :
ment of the equipment. §

Overhead System with Suppleméntary Perimeter
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Fig. 17 .... Overhead 100%, Air System

In colder climates, the system shown on Fig. 18 can be used g
cﬂechve!y The radistion under the windows will serve to }
down-drafts from the windows during cold weather |

Dual-Duct, Induction Unit, and Fan-Coil Conditioner Systems _ 19
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at the perimeter of the building. On some licati for
operating economy it may be desirable to have separate air
handling systems for exterior and interior spaces.

100 Percent Air System with Under-Window
Headers and Horizontal Type Units
Buildings located in colder climates may necessitate the
arrangement of a distributing system as shown on Fig. 20.
This arrangement may be desirable under following conditions
of d&lign’
When very
almwxz on lower ﬂwr of
‘When

?‘w is available under the windows (as

2. of unita and sel
tuns controls in each space are not required.
When exceptionally low room noise levels are dmble
(Aconmmlly lined air dxstnhuung headers and low-pressure

Fig. 19 .... 100% Air System with Under-wind
Type Mixing Units

and will permit heating of bmldmg at night and during week-
ends w:('.huut necesdty of mnmn.g tbe supply fans. The floor
ired for radi is y small and o excessive
pem.lty in Soor area will be involved at the perimeter of the
y if baseboard type radiation is used. If radi-

ation is rep]a.wd by panel heating surfaces (hot water or elec-

e mixing unit and the will permit any
degree of sound attenuation.)

The headers shown on Fig. 20 can be made of any desired
length and size to satisfy the zoning requirements of the build-~
ing. As in the under—wmdow umt system of Fig. 19, this ar-

may d of exterior and interior air
handling sy

INSTALLED COSTS OF DUAL-DUCT SYSTEMS

for £

_ trical) the penalty in floor area will be ty

Theaddedcomfurttooecupanmdunngoou weather due to
radiant surf; under the p an added ad-
vantage of this scheme. In existing buildings no change in
emhngheanngsystamorremovﬂwﬂlbereqmm

100 Percent Air System with Under-Window
Type Mixing Units

If, in colder climates, it is desired o condition the bxuld.mg
by air only it can be achieved by placing under-wind

‘The installed costs of dual-duct systems are greatly affected
by various factors entering into the desiga of the system. The
installed cost range of $3.00 to $5.50 per square foot of con-
ditioped area is quite common. A small number of installa~
tions will have installed costs lower or higher than the above
average recorded range. If minor varisbles affecting costs of
dua\—duct systems are dsmgmded all major factors may be

iy and ped into four basic items.

Temperature Differential (Room Tem, old Asir
Tempemtum} ’I‘he eoscof the air handling piant represents ap-

units at the perimeter of the building as shown on Fig.19. Due
1o space limitation the capacity of under-window unitsis rather
limited being approximately less than 600 cfm per unit. This
will necessitate a large number of units placed at the perimeter
of the building arranged usually on modular basis. Under-
window units will require appmxumtely 10t 12 in. of space

SLL TYPE
HEADER.

gemem. of the total cost of the mml]ahon
the [

f}y o y tempers practical
minimum, ;ius reducing t.he sue of the air haodling system, the
effected savings will be far in excess of the penalties associated
with low temperature supply air such as increased mnmga,
costlier cooling coils or air d?smbnhng outleta.

A cold air supply temperature range of 50 to 55 ¥ i stand-
ardized in dual-duct comfort systems. These temperatures are
found not to be obj ble on comfort install i air is
distributed through properly selected cutlets. The savings as-
sociated with higher temperature differentials spply not only to
firs?. cost but also to owning and operating costs.

2. Size of Central & small air handling apparatus
of say 10,000 to lS(XX]cfmmeeSOm!Operuntmomupm-
sive per efm of air handied than tus of say WW)
to 80,000 ofm. Additional penahua muw
rooms beag-auu' total ﬂwrmmqulmmentm &lbe.r
costs. For this reason, the air han

A MXMG VT
wamM  cop [|-v— °

BASEROARD TYPE |
NEADER

apparatus should be subglvuded into smaller pl:nu oPly wbeu

lesign e
oranrl\{m'.uml features (t:)f th;b;l]dm & u
verage Size of Control Zones npacltyo[ l.zqumll)_
'l‘be mhuvelfy high cost of smaller 2anes must be
the desi; any air-conditioning system and these should be
used only when Q! hy design In dual-duct
of small zones reguiring approxi-
mately 100w200cfm tﬁ:ﬁntymybetwowthmumu
r cubic foot of air han as for hrger zones of appmnma ly
00 to 1000 cim. In
are not anticipated, zoning on a moduhu-\)ws. by unng units of
smali capu:l'.y fnr maximum future flexibility, seldom.will be
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Fig. 20..., 100% Air System with Under-window
Headefs and Horizontal Type Mixing Units

Compkzuy of Air Distributing System. The cost of the dis-
tributing duct system formz a mlauvely part of the cost of
a total dual-duct installation. If the system 13 simple, the weight
oft.hemet.nlmt.heductsys&emmybe 1 lborluperx[lmloot
of conditioned area. If the system is co x with long runs of low
capacity, this weight may rise to 3 ormgb Assuming the
cost of metal with its associated components to be $1.00 per 1b of
metal, thebenalty of a pli d duct system b gbvigus,




