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normal operation but sufficient power must be availsble for
‘the initial pull-down of & warm ¢abinet or overloading due to
exing loads. The selecti of p lubn-

cating oil olves the id ecipi at
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.rnpxd eooling of the warm load o a point at w!nchspo:.lsge is
Freezing by eontact with horizontal refrigerated
platesor by rapidly movmg air offers the best poss:bxhtxes for

theluwtempemtumSpecmlodawhmhwﬂlmeenhxsregmre-
to

quick freezing in the hold freezer. Ad

nmt _capacity will be required to carry the reeommended

mentshoxﬂdbeused m , in additi

thorough factary.d . ,axe' Iy included in the
mult, the mojst lumt in these low

ly low.

- Condenser dmgn ha.s followed closely the huusehold re-
frigerator practice in both static and forced-draft types with
some manufacturers ysing all or 8 portion of the cabinet shell
as a plate d As in motor .design the
normal cond laad will be rel ly.small, but ad
capacxty for penk loads mustbe provided.

d 22 are used pgc!us;zaly i
ﬂns APphm.hon ,Refngemnt 22 has gained wide acceptance
in ref) g effect of this ref

xing load in addition to the norma[ operating load.

REFRIGERATION FA||.URE
Since the financial loss through spé of the conts
freezer can be serious, the pmblem of ref refngemtmn faihire
received conmdemble attention. The effects of ambxent
perature, quantity of stored load, door openings, and’
vidual cabinet heat leakage seriously affect any estimate
tiine available beiween loss of refrigeration and the develop-
‘ment of . “In general, thawing of at’ least
pa.rtofthefood maybeexpectedthhm.’iohr mdmmpem

over Refngemnt 12 for the same dlspluemm.t compmor
offers econpmic possibilities by using an available mass pro-
‘du oompmsor to operate a larger freezer | ar 1o operate a

fmem in p!soe of 8 refrigerator.

. ls for ing the ref, unitof
Household fxeeaers ﬁe dard dewces d'to operate at
the d & The locati of ﬂ;e tempemtum
emmhvo ! ires careful 3

temperature of the stored load is lughly dwmble from the
etandpoint of preserving quality products for long periods of
storage. Temperature variations due to cycling of the re-
!ngemung unit as well as those due to changes in ambient
temperature should be held to a minimum. If posmble, the
temperature control shoyld icall

applmmon of dry ice is recommended asa temporary so
of refrigeration. -

Early knowledge of the failure of refngeratmn is of pnmary
importance in avoiding food spoﬂa.ge A vanety of warhing
devices and tem "These devices
are offered by many freezer manufacturem as standard equip-
ment or as an accessory. To obtain the maxlmum protection
the'thermal element of such a device must be’ ‘carefully lo-
cated with mg&rd to temperature distribution mﬁun the

T.

TES'I1NG AND RATING

. .'The testing and mtmg of household freezers are eovered by
National Electrical M

call for
?pemhon of the refrigerating unit yntil fresh laads of food are
rozen.

- STORAGE AND FREEZING TEMPERATURES

Extensive research in the field of thequa.htyof fmsenfoods
we:suamngeumamdhempemuuehuestabhshedatam-
of 0.F as eatisfactory for most foods for a storage
penodofmxmont.hsﬁoayesr Certain foods, particularly

FH 1-1955 (ASA B38.3-1955, ASHRAE Sumdard 13), and
are generally similar.to those for refngemfam .
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CHAPTER 61

WATER CHILLERS AND rCOOLER'S_

UNITARY WATER CHILLERS: Selection Requ:remenis, Design, Ci

tion Standards, Ce Cond Coolers,

Refrigerant Piping, Controls, Tesfmg and Rating; DRINKING WATER COOLERS: Types, Refngemhon Systems,

* Stream Reguls Ratings, Standards and Codes

HIS chapier di nitary for water
chlllmg (Part I), and for ooolmg of drinking water
(Part, II).

PART I: UNITARY- WATER CHILLERS

The umtary water chlller is a factory prefabrlcated as-
sembly (not ly ghipped as one ) of one or
more reciprocating . compressors, condensers, and water
coolers, with electrical controls, interconnections, base and
accessories.

The wat led cond is ly included as an
integral part of the unit, wh the ai led and
tive condensers are most frequently provided for namote in-
stallation. ‘A unitary water chiller may be used to cool liquids
other than water, but this chapter will discuss only npphw
tions involving the cooling of water.

Unitary water chillers are used in air-conditioning’ systems
for. residential, commercial, and industrial apphcauons, as
well as for cooling water in industrial processes.

Chillers 'used in residential systems are generally of the
sealed-system type w1th mdlly replaceable cnmponents,
Units of this type are designed for with rep

The load to be imposed upon the water chiller is obtained
y calcilating the cooling req ts and converting to
gpm of water for a specific coolmg range (see Chapter 43)
The load is indirect in that it is obtained from other heat ex-
changers which are removing heat from the space or fluid to

- be cooled. The unit should theréfore be selected to be able to

handle the peak loads of the syswm and operate to balance the
system at a condi to the operation of all com=-
ponents.

The water being cooled normally requires make—up water

. only in small quantities to replace that which is bled off in air

vents throughout the water system. Because of this, and also
because the temperature of the cooled water does not tend to
induce scaling, low scaling factors are used in determining the
operation of the cooler. Common practice is to use a scaling

»factor of sppmxmmwly 0.0005 for this fouling resistance. A.s
the led i

d has a fouling
whlch varies within greater limits to accommodate the various
types of watef normally used. The reader is referred to Part I,
Water-Cooled Condensers, of Chapter 42 for information ou
these values.
A s:gmﬁumt reqmremenﬁ of a unit is the ability to vary the
as d by in the load. These load'

rather than irable parts. Residential units are generally
availible with capacities ranging from 12,000 to 60, 000 Btuh
For small commercial applications, chillers are available
with capacities from 60,000 to over 180,000 Btuh. Many of
these units are of the sealed repairable type, using semi-
hermétic eomprmsom Service valves, gage connections, and
actessories are provided for testing and checking. The smaller

gizes of these tnits often are used in larger residential systems.”

Chillers-used for industrial and large commercial applica~
tions generally have capacities ranging from 180,000 to
3,000,000 Btuh. These units usually are provided with some
means of capacity reduction. Reduoed volta.ge stm'tmg equip-
ment ma.y be furnished.

SELEC TION REQUIREMENTS

Belecti i to be idered include appli
tion (air’ condlhonmg or process cooling), design tempemtm'e
requirement, availability of power, space limitation, economie
limitdtions, and load variations. The selection of the unitary
water chiller lsapartofthedsgnofauovemllsystemmnce
in most cases the chiller'is only a component of a complete

fluctuatiohs are normal and can be handled on most equip-
ment by ‘the use of ‘various capacity reducmg means. A com>
mon method -of capacity reduction is by means of internal
or ders on the ve to the
suction - presure in ‘some cases coritrolled by external tem-
peratures. This ullows the unit to cycle from 8 fully loaded
condition to some ition near

On units having two or more compressors, it is common to

vary the capacity of the unit by starting and stoppmg opeor

more compressors in sequence.
On those mstallahons requiring year mund opemuon or
during seasons in which the outside tempemture falls below
80 F, the system should be designed to the cond
ing capacity to 'maintain suiﬁclent high-side pressures. (See’

i Chspwx 42) :
st DESIGN
The mnge ni sizes available for u.se generally follows the
motor horsepower sizes with ities of about 1

system and dow not perfonn t.he entire ooo].\ng functmn w1t.hm

melf
Water c‘““"ﬂ"“ TC93, ‘L’q

B

is nssigned to TC 8.3, Dail':liuA

M

ton per horsepower in the range from approximately 2 tons
upwuhxghssmwns.Themgemeutoftheummy

water chiller is génerally dictated by the size of the individual.

components and desirable wexght distribution for noise isola-
tion and et,nict.uml ‘economics.” Nonmlly, it is desirable to
intain the heavy comp t in the lowest part

N




