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cost of the equipment installed, and (2) it results i m less de-
idy of.

1959 Guide

water. This results in an increase in electrical input to the
motor.

sirable hun’udx'.y conditions wn.hm the
the increased size. -

TYPES OF EQUIPMENT

Low Side

Three types of low side equipment (the equipment that
actually removes the heat from the conditioned space) have
- been developed for residential work as follows: (1) refriger-
ated coils, (2) chilled-water coils, and (3) water-cooled coils.
The first and most oommonly used method of absorbing
heat from the conditioned air is to use direct evnporat.lon of
the refrigerant in a coil with the air to be conditioned passing
over the outside of the coil surface. The heat is passed directly
from the air into the refrigerant for removal. This requires
the use of an air distribution system and, although generaily
most | in new , may present cost.ly
problems in modernization work where ductwork is not in-
stalled.

In t; chilled-water system, water is ;’:lrculated through a
closed circuit containing two coils. In one coil the water re-
di

‘Water-cooled equipment can be of two types. In one type
the water drawn from a weil or from city mains is passed
through the condenser of the high side and is allowed to flow
to 8 drain, swimming pool, a wetted roof, or to other means of
disposal. Where the water supply is sufficient and at low cost,
this type of water-cooled unit is the better type installation
because of lower equipment cost, lower opemtmg costs and
quxeter opemuon In a second type, if water is in short sup-
ply or is expensive, about 95 percent of the cooling water can
be reclaimed by evaporating sufficient water to rid the re-
maining water of the heat picked up in the condensing unit.
This can be done by the ‘Use of an evaporative condenser or
a cooling tower described in Chapters 38 and 40.

TYPES OF SYSTEMS

The present generally accepted method of eooling resi-
dences is to employ a ¢entral system. The main components
of the central piant for year-round air-conditioning systems
may be obtained in factory-made assemblies providing
for both winter and summer condition-

moves heat and moisture from the air in the
space. In the other coil (water chiller) the heat is removed
from the water by mechanical refrigeration. This type of sys-
tem is called a duplex system in that the heat is picked up by
chilled water and later removed from the water by means of
a refrigeration system. -

The water-cooled coil using water du'ect.ly from mty mains

or wells is the simplest type of installation but, because of -

limitations imposed by the capacny, cost, or temperature

" of the available water supply, its use is not generally practi-
cable. Cold water is circulated directly through the coil while
air from the conditioned space is passed over the coil to re-
move heat and moisture. After the water has passed through
the coil, it is wasted. To operate satisfactorily, an installation
of this type requires water of sufficiently low temperature to
chill the air enough to remove the desired amounts of heat
and moisture. Where a large supply of cool water is obtain-
able, the wat. led coil will te with satisfactory re-
sults. As a general rule a water—ooled coil shouid not be used
uniess there is a supply of 52 F or colder water at the peak
of the cooling season and in sufficient quantities to take care
of the cooling load with & temperature rise of no more than
10 deg. Where water is not obtainable in sufficient i

or at the required temperatures, it is necessary to chill the
water to the desired temperatum by using mechamcal re- -

frigeration.

High Side

The high side of a conditioning system, the section of
equipment that removes the heat from the refrigerant and
reclaims the refrigerant for further use in the system may be
either the air or water-cooled type. The air-cooled high side
is 50 constructed that the heat is removed from the com-
pressed or hot refngerant by passing it into a coaling coil over
which outside air (air taken from outside the conditioned
area and returned to outside of the condmoned area) is cir-
culated.

The ma)or advanf.age of mr—cooled equxpment is that no
water is req h the ! of heat from the
refrigerant and on!y an electnca.l supply is needed. The dis-
advantage is that operating pressures are higher because of
the inability to cool the refrigerant as much by air as by

ing functions or they miy be obtained in ohe or more separate

parts and combmed on t.he job into an moegrated sysbem
may

and added to existing heating systems or may be installed i m-

dependently of any heating system. Cooling eoils may be.

used in conjunction with warm-air furnaces and duct systems,
or chillers may be combined with boilers to provide hot and
cold water for cireulation to room units as required. Refer
to other Chapters 15, 16, 19, 42, and 43 for information on
specific system components.

Self-contained room coolers, which are discussed in Chapter
16, are used for room or spot cooling and are not generally
used to cool an entire residence. Their application and use
is not to be considered further, but it may be noted that when
only a portion of a“residence is cooled the load calculation
methods currently used in the industry for central residential

systems are not spplicable. Refer to Chapter 13 when cal- |

culating the load for such applications.

In some areas there is little or no need for heating but there
is a distinet peed for summer cooling. Both air- and water-
cooled package cooling units are available for such installa-
tions, ranging in size from one ton to at least 15 tons capacity.
To install these units it is only necessary to make plumbing
and electrical connections and add the duet work required to
convey air to and from the conditioned space. These units ean
also be used to provide central air conditioning for residences

wOT Or CmLED muTER

Fig. 1 .. .. Combination Summer Air-Conditioning
and Hot Water Heating System

Residential Summer Air Conditioning

lmvmg heating systems wl:uch do not contain provision for
cooling equip

Year-round air conditioners require less space than a sepa-
rate heating plant plus a separate summer conditioner. Usu-
ally the heating and cooling portions of a year-round air

i operate independently of each other. The air cir-
culated by the fan passes through the ooolmg or heating por-
tion of the equipment, only one of which is in operation at
any one time.

Air conditioning can be installed in homes having a hob—
water heating system by use of either of the io]lowmg

1. Room units bl and i bath
heating and cooling coits. These units are used m phce of the
conventional radiator or convector. They can be installed in
all rooms of the house to provide complete summer cooling, or
the can be used in only one or two rooms. arrangement

siown in Fig. 1.

2. A sphit system. The cooling coil is located in a duct t.hmugh
which air from the rooms is circulated, cooled, turned
to the rooms. Another coil i in the same duct can be used for
winter heating, or , or panels
ennbeus_edt.obnngl;eattnt_hamms.

When the cooling equipment to be used in houses equipped
with forced-circulation hot water heating is of the type which
produces chilled water, it may be located in the basement or
utility room near the boﬂer In most of such systems it is then
possible, with the addition of suitable valves, to use the same
piping system for circulation of heated water in winter and
chilled water in summer. The piping must be insulated to
prevent sweating when circulating chilled water.

GAS YEAR-ROUND AIR CONDITIONERS
Gas-fired year-around mr mndmoners based on the ab-

() o

sorption cycle are in sizes for,
use and small commercial applications.

The conditioners are built in 3% ton and 5 ton sizes with .-

heating capacities appropriate for various climates. The 3%
ton and one model of the 5 ton units have beating inputs of
120,000 Btuh. This makes them suitable for homes having
design heat losses up to 76,800 Btuh. The other 5 ton model
has an input-of 180,000 Btuh making it suitable for homes
having design heat losses up to 115,200 Btuh. :

General Description

The principal components of-the gas-fired year-round air
conditioner are an absorption unit, a gas burner, a cen-
trifugal fan for air eireulation, a filter section, and controls.
The gas flame supplies the heat to actuate the absorption
unit which provides heating in winter and- eool.i.ng in sum-
mer.

The entire unit operates under a vacuum at all times. The
absolute pressure within the generator and condenser on
coolmg cycle is of the order of 2 to 2Vs in. Hg (50 to 60 mm)

The p within the cboling coil and
absorber is between 0.25 to 0.3 in. Hg (6 to 9 mm) pressure.
On the heating cydle, since the same coil is used for both
heating and cooling, the ahsolute pressure is on the order
of 14 in. Hg (350 mm) or about ¥ atmesphere.

Heating Cycle

The gas flame, when applied to the generator of the ab-
sorptlon unit in winter, boils the solution. The water vapor

. which is thus produced goes directly (bypassa the “con-

denser) to the single coil over which air is passed by the
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blower. The heat is taken from the water vapor, and the wa-
ter is returned to the generator by gravity to be used again.
Cooling Cycle

The gas flame, when applied to the generator of the ab-
sorption unit, boils the solution. The water vapor which is
thus produced goes to the condenser where this vapor is
condensed. It then flows into the single coil (which is the
evaporator on the cooling cycle). The air being cooled and
dehumidified is blown over this coil. The water vapor
(through the process of absorption) is returned to the liquid
state and flows by gravity to the generator to be used again.
The refrigeration unit is factory-sealed and contains a solu-
tion of lithium bromide and water which acts as the ab-
sorbent, water vapor being the refrigerant. Circulation of
these fluids in the system is accomplished by differences in
temperature and beight of liquid columns, without moving
parts.

Controf System
Manual switches permit ehe owner to select heating or
cooling, or jon, and turn the

fan

system on or off. For protection of the unit & generator limit
switch and a cooling circuit preventive control switch are
provided. The former p the from
input and is preset to operate at safe temperature levels
both on the heating and cooling cycles. The preventive con-
trol switch keeps the unit from setving as a heating plant
if the condensing water were cut off. Another protective de-*
vice used in the year-round gas air conditioner is the low
temperature control which prevents the unit from ‘freezing
as a result of improper equipment operation.

A fan délsy control delays fan operation until the heating
coil has reached 140 F so as to prevent cold air circulation
when heat is desired.

LOCATION OF COOLING EQUIPMENT

The p; d loeation for cooling equipment will
depend upon the type. In a combination self-contained unit,
the location will depend upon accessibility to the duct system,
the fuel supply, the chimney, and the electrical supply. Too
often, a heating or coohng umt. ls located by giving considera-
tion to installation on]. dering the usability of
the basement. This may result in breaking up the basement
area to such an extent that it becomes practically useless for
other purposes. In a remote type combination unit, consuders,-
tion must be given to the location of the condenm.ug unit,
whether it is located in the basement sres or whether the
unit is located in a remote area such as the garage breezeway.
Preferences of the family and their habits of living must be
given consideration so as to keep all space as useful as possi-
ble and still locate the equipment in such a place t.hat it can
do its intended job and be accessible.

NOISE

One of the pnme problems with residential air-conditioning
installations is the operating noise level. Almost any degree
of quietness in an installation can be had for a price. How-
ever, the numerical standards for describing sound levels
have little meaning for the average person. It is difficult to
ascertain from the prospective user in advance of installation
just what sound levels will be acceptable and to describe what
sound levels will result from any particular arrangement.

Motors and motor drives. comoressor, blower, pumps if




